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Chapter 1 Preface 


Chapter 1 Preface 


This chapter describes the scope of application of this manual, the structure of the manual and 


related writing rules, helping users quickly find the required information. 


1.1 About this manual 


This manual is the user guide for PCI Express IP launched by Tsinghua Unigroup. This IP is an IP 
designed for implementing PCle protocol in Titan2 series FPGA products. The content of this manual 
mainly includes IP usage guide and related appendices. 


Through this manual, users can quickly understand the relevant features and usage methods of 
PCI Express IP. 


1.2 Manual Specifications 


Table 1-1 Description of text specifications 
TEXT PRINCIPLES OF USE 
Attention If the user ignores the attention content, it may cause certain 
adverse consequences or fail to operate successfully due to 
misoperation. 
Description |Instructions and tips provided to the user. 


Chapter 2 IP Usage Guidelines 


This chapter describes the PCI Express IP Related usage guides, including IP Introduction, IP Block 
Diagram, IP Generate process, Example Design , IP Interface description, IP Register descriptions, 
notes and notes. More detailed information about the design process can be found in the following 
PDS help documents. 


e Pango Design Suite Quick Start Tutorial [1] 
e Pango Design Suite User Guide[2] 

e IP Compiler User Guide[3] 

e Simulation User Guide[4] 


2.1 IP Introduction 


PCI Express IP is an IP designed to implement PCle protocol in Titan2 series FPGA products. The 
configuration and generation of IP modules can be completed through the IPC (IP Compiler) tool in 
the company's PDS (Pango Design Suite) suite. 


2.1.1 Main features 
The Titan2 series PCI Express IP is implemented in accordance with the PCI Express? Base 


Specification Revision 3.0[8] protocol and the PHY Interface for the PCI ExpressTM Architecture 
Version 2.00[12] (data path extension to 32 bits) protocol. Support the following functions: 


https://innek.ru Titan2 PCI Express IP Core 
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Chapter 2 IP Usage Guidelines 


> Support device configuration type 
@ PCI Express Endpoint 
@ Legacy PCI Express Endpoint 
@ root Port of PCI Express Root Complex 


> Supportconfiguration Max link Width 


е х1 
е x2 
е x4 
е x8 


> Supportconfiguration Max link Speed 
@ 2.5GT/s 
е 5SGT/s 


Supports optional LPLL with Max Link Width set to x1 

Support configuration of two Physical function 

Support SRIOV function, up to 6 Virtual Functions 

Support 100MHz Reference Clk 

Support Debug interface 

Support PRBS test interface 

Support dynamic configuration of PCle Configuration Space through Apb 


Support Force No Scrambling 


VY У Y Y V V V V V 


Support configuration ID 

@ Support configuration Vendor ID 

@ Support device configuration ID 

€ Support configuration Revision ID 

€ PCI Express Endpoint, Legacy PCI Express Endpoint Support for configuring 
Subsystem Vendor ID 

€ PCI Express Endpoint, Legacy PCI Express Endpoint Support for configuring 
Subsystems ID 

€ Support configuration Classcode 


> Support BAR configuration 
€ PCI Express Endpoint, Legacy PCI Express Endpoint support configuration of 6 BARs 
€ Root Port of PCI Express Root Complex only supports configuration of BARO, BAR1 
€ PCI Express Endpoint Support configuration as Memory BAR 
€ Legacy PCI Express Endpoint, Root Port of PCI Express Root Complex can be 
configured as Memory, IO BAR 
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X и d за Chapter 2 IP Usage Guidelines 
Support 32bit BAR 
32bit BAR Support configuration size is 256 Byte - 2G Byte 
BARO, BAR2, BAR4 support 64bit BAR 
64bit BAR supports Prefetchable 
64bit BAR Support configuration size is 256 Byte - 8E Byte 
Support Expansion ROM BAR 
Expansion ROM BAR support configuration size is 2K Byte - 16M Byte 


Support configuration Max Payload size for: 128 Byte, 256 Byte , 512 Byte , 1024 Byte 
Support configuration of Extended Tag Field and Extended Tag Default 

Support Disable Completion Timeout 

Support displaying Completion Timeout range 

Support setting Read Completion Boundary in RC 

Support configuration Target link Speed 


Support setting CRS Software Visibility when RC 


Y VY VY Y V V У Y 


Support INIT interrupt 
€ PCI Express Endpoint, Legacy PCI Express Endpoint Support INTA , INTB 
€ Root Port of PCI Express Root Complex supports INTA, INTB, INTC, INTD 


> Supports MSI interrupts 
€ Support 64-bit Address MSI to interrupt 
€ Support multiple message Capable:1,2,4,8,16, 32 Vectors 
€ Support Per vector Masking Capable 


Supports MSIx interrupts 
Support configuration of Table Size, Offset and BIR 


Support configuration of PBA Offset and BIR 


У V Y WV 


Supports SRIOV settings 
@ Support configuration Capability Version 
@ Support configuration Number of PF VF's 
@ Support configuration First VF Offset 
@ Support VF configuration Device ID 


> Support configuration of 6 VF BARs 
€ support 32bit VF BAR 
е 32bit VF BAR support configuration size is 256Byte-2G Byte 
€ VF BARO, МЕ BAR2, VF BAR4 Support 64bit VF BAR 
€ 64bit VF BAR Support Prefetchable 
€ 64bit VF BAR support configuration size is 256Byte-8E Byte 
https: //innek.ru Titan2 PCI Express IP Core 
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> Supports SRIOV MSI to interrupt 
€ Support multiple Message Capable: 1, 2, 4, 8, 16, 32 Vectors 


2.1.2 Applicable devices and packages 


Chapter 2 IP Usage Guidelines 


Table 2-1 PCI Express IP Applicable device 


APPLICABLE DEVICE PACKAGE TYPES 
SUPPORTED 
PG2T390H ALL 


2.2 IP Block Diagram 
2.2.1 Functional Diagram of PCI Express IP 


ref clk 
рек 
рек div2 
user clk 
perst n 


ips2t pcie wrap 


< —— — 
C 
————1—э 
А аа ною вон І 


ips2t pcie top 


ips2t pcie hard ctrl 


ips2t pcie soft phy 


button тіп 2 ——————Xy 
power up rst п ———ə—aÀ —yyvo 
APB < —— rra 


external_ram 
(FPGA RAM) 


AXI-Stream 
INTX 


MSI 
MSI-X 


PM Related Interface 6---Э 


Cfg reg out interface 
Error Handling 
MISC 

System Control 

Debug 


— 


шш о M?! 
< 


oo 
— (7 
— — 
C————— 
C—L—— У 


| RAM 
Interface pun 


рек 


GTP PCIEGEN3 реш 42 
€ 


ipm2t pcie 
hsst pgåt L _hssthp_ 


rstámcrsw 
wrapper 


TXP/TXN 


RXP/RXN 


ref сік n/ 


4 ref сік Р 


Figure 2-1 PCI Express IP Function diagram 
PCI Express IP is mainly composed of ips2t pcie hard ctrl and ips2t pcie soft phy. 
1. ips2t рсіе hard ск! 
ips2t pcie hard ctrl is used to implement the main functions of the protocol-related 


Transaction Layer, Data Link Layer and Physical Layer (MAC). 


€ external ram: used to implement data rcv ram, tph st ram, transmit retry ram functions 
of PCle; 
€ СТР PCIEGEN3: used to implement the main functions of PCIe. 


2.ips2t pcie soft phy 


ips2t pcie soft phy contains HSSTHP and corresponding reset sequence. 


https: 
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€ hsst_pg2t_rst4mcrsw: HSSTHP reset sequence; 
€ ipm2t рсе hssthp wrapper: HSSTHP top layer. 


2.2.2 Operation mode of PCI Express IP 


1. PCI Express Endpoint , Legacy PCI Express Endpoint model 


pango pcie top 


rt2apb 
PC(RC) entre рө рсе , АРВ, е ор 32bit Й 
— wrap - 
(EP) 


RXN/RXP 
payaqa ashata N 


AXI-St | | 
| | ips2t pcie dma 


Pango FPGA 
Figure 2-2 PCI Express Endpoint Mode typical application 
2. Root Port of PCI Express Root Complex mode 
pango pcie top (RC) 
pgr uart2apb APB 
top 32bit 
ips2t pcie cfg BES ES 
_ ctrl | | ЕР 
(RC only) ` ips2t pcie | 
AXI-Stream Wrap 
+ > RXN/RXP 
и 
ips2t ресів 
dma 
Pango FPGA 
Figure 2-3 root port of PCI Express root complex Mode typical application 
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2.3 IP Generate process 


2.3.1 Module instantiation 


The customized configuration of PCI Express IP can be completed through the IPC tool, and the 
required IP modules can be instantiated. For the specific usage of IPC tools, please refer to 
IP Compiler User Guide[3]. 


The main operation steps of PCI Express IP module instantiation are described as follows. 
1. Select IP 


Open IPC, click File->Update in the main window to open the Update IP dialog box, and add the 
IP model of the corresponding version. 


After selecting the device type of FPGA, the Catalog interface can display the loaded IP model. 
Select PCI Express under the System/PCle directory, and the IP selection interface is shown in Figure 
2-4. Then set the Pathname and Instance Name on the right page, and the project instantiation 
interface is shown in Figure 2-5. 


Notice: 


PDS Must be 2021.1 and above versions. 


= System 
= PCIe 


Ш PCI Express (1.1) 


Figure 2-4 Select PCI Express interface 


Pathname D:\TEST\ipcore\test\test.idft Browse... | Proj Path 


Instance Name test Customize 


Figure 2-5 Engineering instantiation interface 


2. Configure IP parameter 


After the IP is selected, click <Customize> to enter the PCI Express parameter setting interface. 
The parameter configuration window is shown in the figure below. 
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PCIe Basic Settings 


Device Type PCI Express Endpo 


Maximum Link Width X1 
PLL Source from HPLL 
Disable Scrambling 
M| Dynamic Configuration for PCIe 
М Enable Debug Ports 
M| Enable Configuration Out Ports 
Enable Credit Ports 
PFO PCIe ID Settings 
Vendor ID 0755 
Device ID 0755 
Revision ID 00 
Subsystem Vendor ID 0000 
Subsystem ID 0000 
РЕО Class Code Settings 
Base Class Code 05 
Sub Class Code 80 


Programming Interface 00 


PFO Base Address Registers Settings 


М BARO Enable 


BARO Type 32bit Memory 


BARO Size 


М BAR2 Enable 


3. Generate IP 
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int 


Maximum Link Speed 2.5 GT/s 


Reference Clk 100 


PF1 Enable 
SRIOV Enable 


Enable PRBS Test Ports 


Range 'h0-FFFF 
Range 'h0-FFFF 
Range 'h0-FF 

Range 'h0-FFFF 


Range 'h0-FFFF 


Range 'h0-FF 
Range 'h0-FF 


Range 'h0-FF 


М BAR1 Enable 
ВАВІ Type 32bit Memory 


Kilobytes BAR1 Size 4 Kilobytes 


Figure 2-6 Configure PCI Express parameter interface 


After the parameter configuration is complete, click the <Generate> button in the upper left 


corner to generate an IP. The PCIe IP set by the user can be generated. The interface for generating 
IP information report is shown in the figure below. 


Done: 0 error(s), 0 warning(s) 


Notice: 


Figure 2-7 PCle IP Generate report interface 


The .pds file and .fdc file generated by the IP are for reference only, please change the 


specified in step 1. 


https: 
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pin assignment according to the actual pin connection when using it. 


After the IP is successfully generated, the following files will be output under the Instance path 


<instance_name>.v — Top-level .v file for generated IP 
«instance name».vm - Post-synthesis output .vm file of generated IP 


RTL Output in «project path>/rtl: 


«project path» /rtl/*.v- plaintext RTL files for generated IP 
«project path>/rtl/ external ram/*.v - The plaintext RTL file of the generated IP, which stores 
the RAM modules used to implement the functions of data rcv ram, tph st ram, and 
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transmit_retry_ram of PCle. 

€ «project path>/rtl/ hssthp_pcie_x4/ rtl/*.v — the plaintext RTL file of the generated IP, this 
folder holds the HSSTHP module 

€ «project path>/rtl/ hsst pipe/*.v - the plaintext RTL file of the generated IP, which holds the 
HSSTHP reset sequence. 

€ «project path>/sim outputs the simulation file for the generated IP: 

€ «project path>/sim/modelsim/*.f — List of .v files required for ModelSim simulation of the 
generated Example Design.. 

€ «project path»/sim/modelsim/*.do — the do script file and do waveform file for ModelSim 
simulation of the generated Example Design. 

€ «project path»/sim/modelsim/*.bat — script for ModelSim simulation of the generated Example 
Design. 


The Example Design corresponding to Ше generated ІР is output at 
«instance name»/example design: 


€ «instance name»/example design/bench/ pango pcie top tb.v — the tb file of the top file of 
Example Design 

€ «instance name»/example design/bench/pango pcie top.v — the top level file of Example 
Design 

€ «instance name»/example design/bench/pango pcie top sim.v — the top level file of Example 
Design for simulation docking 

€ «instance name»/example design/bench/ips2t pcie wrap Sversion sim.v — IP top-level file for 
simulation docking 

€ «instance name»/example design/rtl/*.v — Some module files and top-level files used in the 
Example Design design. For details, please refer to Chapter 7 Application Example Module 
Description. 


The comprehensive report is output in «project path>/rev 1 by default. If the user does not 
specify a synthesis tool, «instance name>.vm and «project path>/rev І will not be generated 
Place and route project file output in «project path>/pnr: 


€ «project path>/pnr/core only/«instance name».pds - the project file of the generated IP core. 
€ «project path>/pnr/core only/«instance name».fdc — Constraints file for generated IP core. 
€ «project path>/pnr/example design/pango pcie top.pds – the project file of Example Design. 
€ «project path>/pnr/example design/pango pcie top.fdc - generated constraints file for 
Example Design. 
4. Parameter Description 
Table 2-2 IP parameter list 
PARAMETER NAME DESCRIPTION 
PCIE BASIC SETTINGS 
Device type Select PCle device type, default: "PCI Express Endpoint" 
Maximum link Width Set PCle The maximum link width supported by the device, default 
value: "X1" 
Maximum Link Speed Configure the maximum link rate supported by the PCle device, 
default value: "2.5 GT/s" 
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PLL Source from 
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Configure the PLL used by PCle LaneO, only x1 mode is optional, the 
default value: "HPLL" 

HPLL: Select the output clock of HPLL; 

LPLL: Select the output clock of LPLL; 


Reference СК 


Select the reference clock, default value: "100 MHz" 


PF1 Enable Physical Function 1 enable option, default value: unchecked 
Checked: Enable PF1 
Unchecked: Disable PF1 
SRIOV Enable SRIOV function enable option, default value: unchecked 


Checked: Enable SRIOV function 
Unchecked: Disable SRIOV function 


Enable PRBS Test Ports 


PRBS test interface enable option, default value: unchecked 
Checked: Use PRBS to test the interface 
Unchecked: do not use PRBS test interface 


Disable Scrambling 


Scrambling and descrambling enable option, default value: 
unchecked 

Checked: Turn off scrambling and descrambling 
Unchecked: Turn on scrambling and descrambling 


Dynamic Configuration for 
PCle 


PCle configuration space register dynamic read and write interface 
(APB interface) enable option, Default: checked 

Checked: Enable the function of dynamically reading and writing 
PCle configuration space registers 

Unchecked: Disable the function of dynamically reading and writing 
PCle configuration space registers 


Enable Debug Ports 


Debug interface enable option, default value: checked 
Checked: use Debug interface 
Unchecked: do not use the Debug interface 


Enable Configuration Out 
Ports 


Configure the enabling option of the spatial information output 
interface, which is only valid when the Debug interface is enabled, 
default value: checked 

Checked: Use the Configuration Out interface 

Unchecked: do not use the Configuration Out interface 


Enable Credit Ports 


Peer Credit information enable option, only valid when the Debug 
interface is enabled, default value: unchecked 

Checked: use the Credit information interface 

Unchecked: do not use the Credit information interface 


PF<$FN>1 PCIe ID Settings 


Vendor ID Set PF<SFN> Vendor ID, default value: "0755" 
Device ID Set PF«SFN» Device ID, default value: "0755" 
Revision ID Set PF«SFN» Revision ID, default value: "00" 


Subsystem Vendor ID 


Subsystem ID 


Set PF«SFN» Subsystem Vendor ID, invalid in RC mode, default 
value: "0000" 


Set PF«SFN» Subsystem ID, invalid in RC mode, default value: 
"0000" 


PF<$FN>1 Class Code Settings 


Base Class Code 


Set PF«SFN» Base Class Code, fixed to 06 in RC mode, default value: 


1 The value of FN is 0 and 1, when the value is 0, it means РЕО, when the value is 1, it means PF1. 
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"05" 
Sub Class Code Set PF<SFN> Sub Class Code, fixed at 00 in RC mode, default value: 
"80" 
Programming Interface Set PF<SFN> Programming Interface, fixed at 00 in RC mode, 


Default value: "00" 


PF<$FN>2 Base Address Registers Settings 

BARO Enable PF«SFN» BARO enable option, default value: checked 
Check: Enable PFO BARO 
Uncheck: Disable PFO BARO 


BARO Type PF<SFN> BARO type setting, default value: "32bit Memory", 
optional: 

32bit Memory 

32bit IO 

64bit Prefetchable Memory 

64bit Non-Prefetchable Memory 

32bit IO is not optional for EP 

BARO Size PF<SFN> BARO size setting, default value: "8 Kilobytes" 

32bit Memory, 32bit IO: the optional range is 256 Byte-2G Byte 
64bit Prefetchable Memory, 64bit Non-Prefetchable Memory: 
The optional range is 256 Byte-8E Byte 


BAR1 Enable PF«SFN» BAR1 enable option, default value: checked 
Check: Enable PFO BAR1 
Uncheck: Disable PFO BAR1 


BAR1 Type PF<SFN> ВАК type setting, default value: "32bit Memory", 
optional: 
32bit Memory 
32bit IO 
32bit IO is not optional for EP 

BAR1 Size PF<SFN> BAR1 size setting, default value: "4 Kilobytes" 
The optional range is 256Byte-2G Byte 

BAR2 Enable PF«SFN» BAR2 enable option, default value: "checked" 


Check: Enable PFO BAR2 
Uncheck: Disable PFO BAR2 


BAR2 Type PF«SFN» BAR2 type setting, default value: "64bit Non-Prefetchable 
Memory", can be: 

32bit Memory 

32bit IO 

64bit Prefetchable Memory 

64bit Non-Prefetchable Memory 

32bit IO is not optional for EP 


BAR2 Size PF<SFN> BAR2 size setting, default value: "8 Kilobytes" 

32bit Memory, 32bit IO: the optional range is 256Byte-2G Byte 
64bit Prefetchable Memory, 64bit Non-Prefetchable Memory: the 
optional range is 256Byte-8E Byte 


2 The value of EN is 0 and 1, when the value is 0, it means РЕО, when the value is 1, it means PF1. 
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ВАКЗ Enable PF«SFN» BAR3 enable option, default value: "unchecked" 
Check: Enable PF0 BAR3 
Uncheck: Disable PF0 BAR3 
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BAR3 Type PF«SFN» BARS type setting, default value: "32bit Memory", 
optional: 

32bit Memory 

32bit IO 

32bit IO is not optional for EP 

BAR3 Size PF<SFN> BAR3 size setting, default value: "256 Bytes" 

The optional range is 256 Byte -2G Byte 


BAR4 Enable PF«SFN» BARA enable option, default value: unchecked 
Check: Enable PFO ВАВА 
Uncheck: Disable PFO BAR4 


BAR4 Type PF«SFN» BARA type setting, default value: "32bit Memory", 
optional: 

32bit Memory 

32bit IO 

64bit Prefetchable Memory 

64bit Non-Prefetchable Memory 

32bit IO is not optional for EP 

BARA Size PF<SFN> BARA size setting, default value: "256 Bytes" 

32bit Memory, 32bit IO: the optional range is 256 Byte-2G Byte 
64bit Prefetchable Memory, 64bit Non-Prefetchable Memory: 
The optional range is 256 Byte-8E Byte 


BARS Enable PF<SFN> BARS enable option, default value: unchecked 
Check: Enable BAR5 
Uncheck: Disable BAR5 


BAR5 Type PF«SFN» BARS type setting, default value: "32bit Memory", 
optional: 

32bit Memory 

32bit IO 

32bit IO is not optional for EP IO 

BAR5 Size PF«SFN» BARS size setting, default value: "256 Bytes" 

The optional range is 256 Byte-2G Byte 


Expansion ROM Enable PF«SFN» Expansion ROM enable option, default value: unchecked 
Check: Enable Expansion ROM 
Uncheck: Disable Expansion ROM 


Expansion ROM Size PF<SFN> Expansion ROM size setting, default value: "2 Kilobytes" 
The optional range is 2KB-16MB 


Device Capabilities Settings 


PF«SFN» Max Payload Size | PF<SFN> Select the Max Payload Size supported by PCIe, default 
value: "128 Bytes" 


Extended Tag Field Extended Tag Field enable option, default value: checked 
Check: Enable Extended Tag Field, IP supports a maximum of 64 
Tags 
Uncheck: Disable Extended Tag Field, IP supports a maximum of 32 
Tags 
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Extended Tag Default 
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Extended Tag Default Enable option, default value: checked 
Check: Enable Extended Tag Field 
Uncheck: Disable Extended Tag Field 


Device Capabilities? Settings 


Atomic Enable 


Atomic enable option, default value: unchecked 
Check: Enable Atomic, support AtomicOp 
Unchecked: Disable Atomic, does not support AtomicOp 


Link Control Settings 


Read Completion Boundary 


Configure Link Control Register[3], only RC can be configured, and 
the rest are fixed at 128 Byte, default value: "128 byte" 


Link Control? Settings 


Target Link Speed 


Configure Link Control 2 Register[3:0], only 5 GT/s can be 
configured, default value: "2.5 GT/s" 


Root Capabilities Settings 


CRS Software Visibility 


Configure Root Capabilities Register [0], only RC can be configured, 
default value: unchecked 


Advanced Error Capabilities Settings 


PF«SFN»3 ECRC Generation 


PF«SFN» Configure Advanced Error Capabilities and Control 


Capable Register[5] , default value: unchecked 
PF«SFN» ECRC Check PF«SFN» Configure Advanced Error Capabilities and Control 
Capable Register[7], default value: checked 
Legacy Interrupt Settings 
INTX Enable INTX enable option, default value: unchecked 


Check: Enable INTX 
Uncheck: Disable ITNX 


PF<SFN>3 Interrupt Pin 


Select INTX interrupt PIN, only valid when INTX Enable is enabled, 
default value: INTA 

EP, Legacy EP only support INTA, INTB 

RC supports all INTA, INTB, INTC, INTD 


MSI Interrupt Settings 


PF<SFN> MSI Enable 


PF<SFN> MSI Capability enable option, default value: unchecked 
Check: Enable PFO MSI Capability 
Uncheck: Disable PFO MSI Capability 


PF<SFN> 64bit Address 
Capable 


PF<SFN> MSI 64bit Address Capable enable option, default value: 
unchecked 

Checked: Support 64bit Address MSI 

Unchecked: 64bit Address MSI is not supported 


PF<SFN> Multiple Message 
Capable 


PF<SFN> selects the number of MSI vectors supported, default 
value: "1 Vector" 


Per-Vector Masking Capable 


MSI Per-Vector Masking Capable enable option, default value: 
unchecked 

Check: Support Per-Vector Masking Capable 

Unchecked: Per-Vector Masking Capable is not supported 


3 The value of FN is 0 and 1, when the value is 0, it means PFO, when the value is 1, it means PF1. 
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PF<SFN> MSI-X Capability enable option, default value: unchecked 


MSIx Enable Check: Enable PF0 MSI-X Capability 
Uncheck: Disable PF0 MSI-X Capability 
Table Size Configure PF<SFN> MSI-X Table size, default value: "Ox1" 
Table Offset Configure PF<SFN> MSI-X Table Offset, default value: "ОхО" 
Table BIR Configure PF<SFN> MSI-X Table mapping BAR position, default 
value: "BARO" 
PBA Offset Configure PF<SFN> MSI-X PBA Offset, default value: "ОхО" 
PBA BIR Configure PF<SFN> MSI-X PBA mapping BAR location, default: 


n" BARO" 


РЕ<$ЕМ>4 SRIOV Settings 


Capability Version 


Set PF«SFN» SRIOV Capability Version, Default: "0" 


Number of PFOVF's Set PFO SRIOV InitialVFs, Default: "1" 
Number of PF1VF's Set PF1 SRIOV InitialVFs, Default: "0" 
First VF Offset Set PF<SFN> SRIOV First VF Offset, Default: "2" 
VF Device ID Set PF<SFN> SRIOV VF Device ID, default value: "0000" 


Supported Page Size 


Show PF«SFN» SRIOV Supported Page Size, default value: 
"00000553" 


РЕ<$ЕМ>4 SRIOV VF BARs Settings 


VF BARO Enable 


PF<SFN> SRIOV VF BARO enable option, default value: checked 
Check: Enable PF<SFN> SRIOV VF BARO 
Uncheck: Disable PF<SFN> SRIOV VF BARO 


VF BARO Type 


PF«SFN» SRIOV VF BARO type setting, default value: "32bit 
Memory", can be: 

32bit Memory 

64bit Prefetchable Memory 

64bit Non-Prefetchable Memory 


VF BARO Size 


PF«SFN» SRIOV VF BARO size setting, default value: "8 Kilobytes" 
32bit Memory: the optional range is 256 Byte-2G Byte 

64bit Prefetchable Memory, 64bit Non-Prefetchable Memory: 
The optional range is 256 Byte-8E Byte 


VF BAR1 Enable 


PF<SFN> SRIOV VF BAR1 enable option, default value: checked 
Check: Enable PF<SFN> SRIOV VF BAR1 
Uncheck: Disable PF<SFN> SRIOV МЕ BAR1 


VF ВАВ1 Type 


PF<SFN> SRIOV VF BAR1 type setting, default value: "32bit 
Memory", can be: 
32bit Memory 


VF BAR1 Size 


PF<SFN> SRIOV VF ВАВ1 size setting, default value: "4 Kilobytes" 
The optional range is 256Byte-2G Byte 


VF BAR2 Enable 


PF<SFN> SRIOV VF BAR2 enable option, default value: "checked" 
Check: Enable PF<SFN> SRIOV МЕ BAR2 


^ The value of EN is 0 and 1, when the value is 0, it means PFO, when the value is 1, it means PF1. 
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VF BAR2 Type PF<SFN> SRIOV VF BAR2 type setting, default value: "64bit 
Non-Prefetchable Memory", can be: 

32bit Memory 

64bit Prefetchable Memory 

64bit Non-Prefetchable Memory 


VF BAR2 Size PF<SFN> SRIOV VF BAR2 size setting, default value: "8 
Kilobytes" 

32bit Memory: the optional range is 256Byte-2G Byte 
64bit Prefetchable Memory, 64bit Non-Prefetchable Memory: 
The optional range is 256Byte-8E Byte 

VF BAR3 Enable PF<$FN> SRIOV VF BAR3 enable option, default value: 
"unchecked" 

Check: Enable PF<SFN> SRIOV VF BAR3 

Uncheck: Disable PF<$FN> SRIOV VF BAR3 

VF BAR3 Type PF<SFN> SRIOV VF BARS type setting, default value: "32bit 
Memory", 

Optional: 32bit Memory 


VF ВАВЗ Size PF<SFN> SRIOV VF BAR3 size setting, default value: "256 
Bytes" 
The optional range is 256 Byte -2G Byte 
VF BARA Enable PF<SFN> SRIOV VF ВАВА enable option, default value: 
unchecked 


Check: Enable PF<SFN> SRIOV VF ВАВА 

Uncheck: Disable PF<SFN> SRIOV VF BAR4 

VF BAR4 Type PF<SFN> SRIOV VF BARA type setting, default value: "32bit 
Memory", can be: 

32bit Memory 

64bit Prefetchable Memory 

64bit Non-Prefetchable Memory Memory 


VF BARA Size PF<SFN> SRIOV VF ВАВА size setting, default value: "256 
Bytes" 

32bit Memory: the optional range is 256 Byte-2G Byte 
64bit Prefetchable Memory, 64bit Non-Prefetchable Memory: 
The optional range is 256 Byte-8E Byte 

VF BARS Enable PF<SFN> SRIOV VF ВАВ5 enable option, default value: 
unchecked 

Check: Enable PF«SFN» SRIOV VF BARS 

Uncheck: Disable PF<SFN> SRIOV VF BAR5 

VF BARS Type PF<SFN> SRIOV VF BARS type setting, default value: "32bit 
Memory", 

Optional: 32bit Memory 


VF BAR5 Size PF<SFN> SRIOV VF BARS size setting, default value: "256 
Bytes" 
The optional range is 256 Byte-2G Byte 


PF SRIOV MSI Interrupt Settings 
PFO-VF Multiple Message Capable | PFO VF selects the number of MSI vectors supported, default 
value: "1 Vector" 


PF1-VF Multiple Message Capable | PF1 VF selects the number of supported MSI vectors, default 
value: "1 Vector" 


https://innek.ru Titan2 PCI Express IP Core 


23/ 90 


ДА ЕТ 
% и d = íí Chapter 2 IP Usage Guidelines 


2.3.2 Constraint configuration 


For the specific configuration method of the constraint file, you can refer to the relevant help 
documents under the PDS installation path: 


User Constraint Editor User Guide[5], 
Physical Constraint Editor User Guide[6] , 


Route Constraint Editor User Guide[7]. 


2.3.3. Run simulation 


The simulation of PCI Express IP is based on Test Bench of Example Design. For details about 
Example Design, see "2.4 Example Design". 


For more detailed information about the PDS simulation function and third-party simulation 
tools, you can refer to the relevant help documents under the PDS installation path: 
Pango Design Suite User Guide[2], Simulation User Guide[4]. 


2.3.4 Synthesis and Place and Route 


For the specific usage of PDS synthesis tools and place and route tools, please refer to the help 
documents under the PDS installation path. 


Notice: 


The Example Design project file .pds and the pin constraint file .fdc generated together 
with the IP are stored in the /pnr/example design directory, and the physical constraints 
need to be modified according to the actual device and the wiring of the PCB board. For 
details, see "2.7 Description and Precautions". 
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2.4 Example design 
. . 
2.4.1 Example design block diagram 
pango pcie top (RC) pango_pci e_top (EP) 
рег uart2apb APB APB рег цагідарь 
top 32bit |“ ” Кој top 32bit 
ips2t pcie cf ips2t pcie | TXN/TXP | ips2t pcie | 
g ctrl ——  — АБ Master) —————— _wrap wrap 
(RC only) 
AXIS Master. ср! ips2t pcie JAXIS. Master1 EN 4 
ері іп RKN/RXP | 
— г AXIS_Master1 ips2t_pcie АХ5 Master. cp | 
€ [sehn — п ері іп [Å] ipset рсе ата 
Ips2t рае_ дА 
ата и А _slave0/1/2 —— 9n». 
Рапво FPGA Pango FPGA 


Figure 2-8 PCle IP Application Example Design Block Diagram 


2.4.2 Example design module description 


1. pango pcie top module 

Example Design top level. 

2. pgr uart2apb top 32bit module 

The interface conversion module converts the serial port into a standard APB interface. 
З. ips2t рсіе сів си! module 


It is only valid on the RC side. According to the configuration of the user through the APB 
interface, a Cfg TLP packet conforming to the timing of the AXI-Stream interface is generated to 
complete the configuration of the EP. For specific register configuration, see "2.4.3 2(3) CFG CTRL 
(Offset =0x9000)". 


4. ips2t pcie dma module 


The DMA control module generates TLP packets conforming to the timing of the AXI-Stream 
interface according to the configuration to complete the DMA control function. For specific register 
configuration, see "2.4.3 2(2) DMA CTRL (Offset=0x8000)". 


5.ips2t pcie cpl intf module 


AXIS Master1 interface conversion module, to achieve the following functions: 

€ Convert the original data AXIS Master1 interface to the standard AXI-Stream format, and the 
data format is consistent with the AXIS MasterO interface; 

€ Discard the ТІР whose user information is abort in the original interface. 


(1) Interface Description 


Table 2-3 ips2t pcie ср! intf module interface description 


PORT I/O) BIT DESCRIPTION 
WIDTH 
axis master cpl tvalid | O 1 Active high to indicate that the ctrl is driving a valid transfer 
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axis_master_cpl_tready | | 1 Active high to indicate that the user can accept a transfer in the 
current cycle 


Chapter 2 IP Usage Guidelines 


axis master cpl tdata | O 256 Primary payload provide to user logic 


axis master ср! tkeep | О 8 DW enable signal, 1 means the corresponding DW data is valid; 
axis master cpl tkeep[7] control axis master cpl tdata[255:224]; 
axis master cpl tkeep[6] control axis master cpl tdata[223:192]; 
axis master cpl tkeep[5] control axis master cpl tdata[191:160]; 
axis master cpl tkeep [4] control axis master cpl tdata[159:128]; 
axis master cpl tkeep[3] control axis master cpl tdata[127:96]; 
axis master cpl tkeep[2] control axis master cpl tdata[95:64]; 
axis master cpl tkeep[1] control axis master cpl tdata[63:32]; 
axis master cpl tkeep[O ] control axis master cpl tdata[31:0]; 
Note: The difference from the AXIS standard is that one bit 
corresponds to 4 Byte enable 


axis master cpl tlast О 1 Active high to indicate last valid transfer of a packet from ctrl, 
valid when axis_master_cpl_tvalid is high 


axis master cpl tuser | O 6 Sideband information transmitted alongside 

axis master cpl tdata: 

[2:0]radm trgt1 vfunc num in їр 

[3]: radm trgt1 vfunc active in tlp 

[4]: radm trgt1 func num in tlp 

[5]: radm trgt1 cpl last 

tlp abort O 4 Tlp packet loss indication signal, if it is not 0, it means that there is 
TLP packet loss, each cycle 

represents a package; 

[1:0]: represents the packet loss status of ram0: 

2'd0: no packet dropped 

2'd1: radm_trgt1_tlp_abort (Indicates to fifo to drop the TLP 
because of malformed TLP on TRGT1, ECRC error, or completion 
lookup failures) 

2'd2: radm_trgt1_dllp_abort (Indicates to fifo to drop the TLP on 
TRGT1 because of a Data Link Layer error such as LCRC or 
otherwise) 

2'd3: radm_trgt1_ecrc_err (Indicates to fifo to drop the TLP 
because of an ECRC error in the received TLP on TRGT1) 

[3:2]: Represents the packet loss status of ram1: same definition as 
[1:0]. 


(2) Operation Timing 


user_clk 


axis master cpl tready 


axis master cpl tvalid 


axis master cpl tdata[255: Х03020100 XH2H1HOX XXXX D7D6D5D4X XXXX XH2H1HO x 


0] axis master cpl tlast 


axis master cpl tuser[5:0] X user X user X 


Figure 2-9 AXI4-Stream Master ср! Operation Timing 
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6. ips2t_pcie_wrap module 
PCle IP top layer. 


2.4.3 Example design module register description 


1. Register configuration table 


Table 2-4 Application example register configuration table 


Base Addr 

0x7000 DBI_CORE_REG 

0x8000 DMA_CTRL_REG 
0x9000 CFG_CORE_REG 


2. Register configuration 
(1) APB2DBI (Offset = 0x7000) 


The APB interface is converted to the DBI interface, and the PCle hard core is configured through 
the DBI interface. 


(2) DMA_CTRL (Offset=0x8000) 


€ RC terminal 


Table 2-5 apb_cmd_reg ( offset+0x140 ) 
BIT NAME ACCESS DESCRIPTION 
7:0 Reserved Reserved | must be 0 


Configure MWr TLP Data in the package origin of, 
1 : use user-defined data package, ( only support 


8 User_Data_Flag W/R 1DW) 
0: Use BAR Medium data package 
Default : 0 
15:9 Reserved Reserved 
Configure the address length type, the default is 
32bit address 
16 ADDR 64 W/R 0 : 32bit 
1: 64bit 
Default : 0 
23:17 Reserved Reserved 
Configure TLP package type 
0 : MRd 
24 FMT W/R 1: MWr 
Default : 0 
31:25 Reserved Reserved 
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BIT NAME ACCESS DESCRIPTION 
Configure TLP packet length 
Default : 0 
габ Lengi WIR Note: The effective length is ( apb cmd length[9: 
0]+1} DW; 
31:10 Reserved Reserved 
Table 2-7 apb cmd I addr ( offset+0x160 ) 
BIT NAME ACCESS DESCRIPTION 
1:0 Reserved Reserved 
31:2 ADDR L W/R MEM Accessed address lower 30 bit Default : 0 
Table 2-8 apb cmd П addr ( offset+0x170 ) 
BIT NAME ACCESS DESCRIPTION 
31:0 ADDR H W/R The upper 32 bits of the address for MEM access 
Default : 0 
Table 2-9 apb cmd data ( offset+0x180 ) 
BIT NAME ACCESS DESCRIPTION 
31:0 USER DATA W/R Configure user data, used to configure DMA REG 
of EP 
€  EPend 
Table 2-10 dma cmd reg ( bar1+0x100 ) 
BIT NAME ACCESS DESCRIPTION 
P2P WR/RD Length 
9:0 Length Reserved | Note: The actual effective Length is 
(dma cmd reg[9:0]+1) DW; 
Configure address length type 
0 : 32bit 
16 ADDR 64 W/R 1 : 64bit 
Default : 0 
23:15 Reserved Reserved 
Configure TLP package type 
0 : MRd 
24 FMT W/R 1: МУТ 
Default : 0 
31:25 Reserved Reserved 
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Table 2-11 dma_cmd_l_addr ( bar1+0x110 ) 
BIT NAME ACCESS DESCRIPTION 


1:0 Reserved Reserved 


The lower 30 bits of the address for MEM access 


31:2 ADDR_L W/R Default : 0 


Table 2-12 dma_cmd_h_addr ( bar1+0x120 ) 
BIT NAME ACCESS DESCRIPTION 


The upper 32 bits of the address for MEM access 
Default : 0 


31:0 ADDR_H W/R 


(3) CFG CTRL (Offset = 0x9000) 


Table 2-13 CFG CORE REGO ( Offset + OxO) 
BIT NAME ACCESS DESCRIPTION 


Configure TLP package type 
0: RD FMT=3'b000 


0 FMT W/R 1 : WR FMT=3'b010 
Default : 0 
Configuration Type type 
0 : TYPEO type-5'b00100 
1 TYPE WR |1. TYPE1type-5'b00101 
Default: O 
Configure First BE 
5:2 FBE W/R | Default: 4750000 
7:6 Reserved Reserved 
Configure TAG 
15:8 TAG WR | Default: 8'h0 
16 CPL_RCV W1C Cpl Receive Flag , indicating that Cpl is received TLP 


Received Cpl type 000 : Successful Completion ( SC) 
001 : Unsupported Request (UR) 

19:17 | CPL STATUS W1C 010 : Configuration request retry Status (CRS) 

100 : Completer Abort (CA) 

Others: Reserved 


23:20 Reserved Reserved 


Cfg Request send enable 


26 FEN WIR Default: 0 


31:25 Reserved Reserved 
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Table 2-14 CFG_CORE_REG1 (Offset + 0x4) 


BIT NAME ACCESS DESCRIPTION 
15:0 REQ_ID W/R Configure Requester ID 
Default : 15'h00 
31:16 DES_ID W/R Configure Target ID field 
Table 2-15 CFG_CORE_REG2 ( Offset + 0x8) 
BIT NAME ACCESS DESCRIPTION 
9:0 REG_NUM W/R Configure Cfg REG_NUM 
Default : 0x0 

23:10 Reserved Reserved 

24 CFG CTRL EN W/R When this Bit is 1, CFG CTRL can use axis master 
31:25 Reserved Reserved 

Table 2-16 CFG CORE REG3 ( Offset + Oxc) 
BIT NAME ACCESS DESCRIPTION 
Send DATA field of CFG, 
31:0 DATA W/R | default: OxO 
Table 2-17 CFG CORE REGA ( Offset + 0x10) 
BIT NAME ACCESS DESCRIPTION 
Read DATA field of CFG, when Cfg rd, this field saves 
31:0 RDATA R the received DATA 
default: 0х0 


3. Configuration process 


Application example configuration process For details, see the configuration process in 
«instance name»/example design/bench/ pango рсе top tb.v (see "2.3.1 3 Generate IP"). 


2.4.4 Example Design configuration 


This solution needs to use APB to configure the configuration space registers, and has 
requirements for BAR settings, which can be supported by using the default IPC configuration. 


2.4.5 Example Design simulation 


In the Windows system, after the IP is generated, under the path «project path>/sim/modelsim, 
double-click the *.bat file (see "2.3.1 3 Generate IP") 
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2.4.6 Example Design Instructions 
The current application example only supports 1DW PIO test and 4DW DMA test. 
2.5 IP Interface Description: 


Notice: 


The ports and parameters listed in this document are the ports and parameters used by 
Example Design and IP. If you have other functions, ports or parameters, please consult 
FAE/AE. 


2.5.1 Interface Description 


z 
x 
š 


рек 
pelk_div2 + 
кат ск 
чвах elki 
Pautton_zgt_n —Ñ 

power up заг п. 
pas | 
ша та па реге ака 
axis masteel tvalid t 
axis mastazl rata [255:0] + 
axis mastezl таат [7:0] «З 
axia masterl tuser[33:0] «З 
axia masterd rvalid | 
axia тава) ггаабу--ў 
axis mastesd tata [255:0] «З 
axia mantest tkeep[7:0] + [— == ех р 
ахіа munter! tlast «З 
axia master) tuses[12:0] +4 
uaar тети np гаабу--Ў 
соға avl пр ent[S:0] +— 
uaar sevd р candy Ў 
сага avl p ent [5:0] + 
аа slave ready | 
ada slave tealid—4 агт] 
axis 212520 para [255:0] —À 
axis alævet tlagt—i 
2540512700 tuna [5:0] —# 
ахіа alavel ready +| 
аа slavel tvalid—À 
axia slavel ааа [255:0] — 
axis alavel rlast 8 
ахіз візтеї runer [5:0] —4 
axia alave2 ready | 
axta slaver tvalid—34 
axia slaver tiara [2 55: 0) —N 
axis slave? tlagt # 
axis вата? tusar[5:0] — 
раа-з 
Р. яга» [3: 0) — 
р ала-131:0] —4 
p-wdata[31: 0) И 


---жі7:01 


за 7:0) 


poráxa[i1:0] | 
тің link ара 

mih atam state (5:01 | 
шыл link че 
ішің год sat not З 
сед vf bae [5:0] + 

с vf an[1:0] €—] 

сед num vf +] 


јето) 


cfg atart, vfi[5:0] —] 
pes_nearend_loop [7:0] — 
pea nassend ploop [7:0] —4 
з nassend alacp [7:0] —й 
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Table 2-18 PCle IP pin list 


PORT I/0| BIT DESCRIPTION 
WIDTH 
pcik O 1 PCle Core operating clock, by HSSTHP supply 
2.5GT/S : 125MHz , 5GT/S : 250MHz , 8GT/S : 500MHz 
pclk_div2 O 1 PCle Internal interface clock, by HSSTHP supply 
2.5GT/S : 62.5MHz , 5GT/S : 125MHz , 8GT/S : 250MHz 
User interface clock, provided by external PLL, determined by 
user clk | 1 Maximum Link Width: 
2.5GT/S: 62.5MHz, 5GT/S: 125MHz, 8GT/S: 250MHz 
button rst n | 1 Reset signal, active low, asynchronous reset, button reset, only for 
debugging 
power_up_rst_n | 1 Reset signal, active low, asynchronous reset, from slot PERST# 
perst_n | 1 Reset signal, active low, asynchronous reset, from slot PERST# 
ref clk O 1 HSSTHP Reference Clock Bypass output; for apb_clk 
user_rst_n O 1 The reset signal output by the hard core, used by user logic, 
user_clk clock domain, active low 
user_pll_lock | 1 user clk Source PLL lock signal, by ап external PLL supply 


APB Interface ( ref сік domain) 


p. sel | 1 Corresponds to {Не standard АРВ protocol PSELx 
p_strb | Corresponds to {Не standard АРВ Protocol PSTRB 
p_addr | 32 Corresponds to the standard APB protocol PADDR 

[20]: 1'50: PFO 1'b1:PF1 
[27:21]: Reserved 
[31:28]: 4'h7 :PCle IP 4'h6: HSSTHP ІР 
р wdata | 32 Corresponds to the standard АРВ Protocol PWDATA 
p_ce | Corresponds to {Не standard АРВ Protocol РЕМАВЕЕ 
p_we | Corresponds to {Не standard АРВ Protocol PWRITE 
p_rdy о Corresponds to the standard АРВ Protocol PREADY 
p_rdata о 32 Corresponds to the standard АРВ Protocol PRDATA 
PHY Diff Signals ( ref clk domain ) 
ref clk n | 1 
ref cik p | 1 HSSTHP Differential reference clock signal, 100MHz 
rxn | 8 
Б | 8 HSSTHP differential receive signal 
txn O 8 
Xp б 8 HSSTHP differential transmit signal 
PRBS enable signal 
prbs_en І 1 1 : PMA PRBS test mode 
0 : PCle Operating mode 
force loss signal is 1 Indicates mandatory IP The reset sequence considers sigdet is 
| 1 high, but does not affect the normal 


sigdet status indication 
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A value of 1 forces the IP reset sequence to consider cdr align high, 


| 1 but does not affect the normal cdr align status indication 
force word align Set to 1 to force the IP reset sequence to consider word align high, 
І 1 but does пої affect the normal word align status indication 
Control HSSTHP for near-end loopback at PCS 
pcs_nearend_loop | 8 1: Enable 
0: Disable 
Control HSSTHP for near-end parallel loopback at PMA 
pma_nearend_ploop | 8 1: Enable 
0: Disable 
Control HSSTHP for near-end serial loopback at PMA 
pma nearend sloop | 8 1: Enable 


0: Disable 


AXIs Master Req Interface (user clk domain) 


axis masterO tvalid 


O 


Corresponds to the standard AXI4-Stream protocol TVALID 


axis masterO tready 


Corresponds to standard AXI4-Stream protocol TREADY 


axis masterO tdata 


O 


256 


Corresponds to the standard AXI4-Stream protocol TDATA 


axis masterO tkeep 


DW enable signal, if it is 1, it means that the corresponding DW 
data is valid; 

axis masterO tkeep[7] control axis masterO tdata[255:224]; 
axis masterO tkeep[6] control axis masterO tdata[223:192]; 
axis masterO tkeep[5] control axis masterO tdata[191:160]; 
axis masterO tkeep[4] control axis masterO tdata[159:128]; 
axis masterO tkeep[3] control axis masterO tdata[127:96]; 
axis masterO tkeep[2] control axis masterO tdata[95:64]; 
axis masterO tkeep[1] control axis masterO tdata[63:32]; 
axis masterO ікеер[0] control axis masterO tdata[31:0]; 
Note: The difference from the AXIS standard is that one bit here 
corresponds to 4 Byte enable 


axis masterO tlast 


Corresponds to the standard AXI4-Stream protocol TLAST 


axis masterO tuser 
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Sideband information transmitted alongside axis master tdata: 
[2:0]: radm trgt1 vfunc num 

3: гайт trgt1 vfunc active 

4: radm trgt1 func num 

5:radm trgt1 tlp abort (Indicates to your application to drop the 
TLP because of malformed ПЕР on TRGT1, ECRC error, or 
completion lookup failures) 

6: гайт trgt1 ар abort (Indicates to your application to drop the 
ТІР оп ТЕСТІ because of a Data Link Layer error such as LCRC or 
otherwise) 

7:radm trgt1 ecrc err (Indicates to your application to drop the 
TLP because of an ECRC error in the received TLP on TRGT1) 

8: radm trgt1 cpl last: Indicates the last completion TLP of a split 
completion transaction. 

[11:9]: radm trgt1 in membar range[2:0] (Indicates which of the 
configured BARs contains the target address in the received ПЕР) 
12: radm trgt1 rom in range (Indicates that the target address in 
the received TLP in range of the expansion ROM) 
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user_rcvd_np_ready 
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Every time the user pulls up user_rcvd_np_ready, it means that an 
np request output by the core can be received. The user side uses 
this signal to prevent the p request from being blocked due to the 
inability to process the np request output by the core. When the 
user does not need to perform np type data management, the 
signal can be tied to 1 


core_avl_np_cnt 


Indicates the number of np requests left by the current core that 
can be output. Due to internal delays, this signal will not update 
the actual number of np that can be output inside the core in real 
time, and there will be several clk delays. 


user_rcvd_p_ready 


Every time the user pulls user_rcvd_np_ready high, it means that a 
p request output by the core can be received. When the user does 
not need to manage p-type data, the signal can be tied to 1 


core_avl_p_cnt 


Indicates the number of p requests that the current core can 
output. Due to internal delays, this signal will not update the 
actual number of p that can be output inside the core in real time, 
and there will be a delay of several clks. 


AXIs Master Cpl Interfac 


ser clk domain) 


axis master1 tvalid 


Corresponding standard AXI4-Stream protocol TVALID 


axis master1 tdata 


256 


Corresponding to the standard AXI4-Stream protocol TDATA 


axis master1 tkeep 


DW enable signal, 1 means the corresponding DW data is valid; 
axis master1 tkeep[7] control axis master1 tdata[255:224]; 
axis master1 tkeep[6] control axis master1 tdata[223:192]; 
axis master1 tkeep[5] control axis master1 tdata[191:160]; 
axis master1 tkeep[4] control axis master1 tdata[159:128]; 
axis master1 tkeep[3] control axis master1 tdata[127:96]; 
axis master1 tkeep[2] control axis master1 tdata[95:64]; 
axis master1 tkeep[1] control axis master1 tdata[63:32]; 
axis master1 tkeep[0] control axis master1 tdata[31:0]; 
Note: The difference from the AXIS standard is that one bit here 
corresponds to 4 Byte enable 
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axis_master1_tuser O 34 [7:0] eop: Position of received tlp end: 
eop[0] = 1 means tlp end is located at axis_master1_tdata[31:0]; 
eop[1] = 1 means tlp end is located at axis_master1_tdata[63:32]; 


eop[7] = 1 means tlp end is located at 
axis_master1_tdata[255:224]. 
In eop[7:0], at most 2 bits may be valid at the same time. 
[15:8] sop: Position of received tlp start: 
sop[0] = 1 means tlp start is located at axis master1 tdata[31:0]; 
sop[1] » 1 means tlp start is located at 
axis master1 tdata[63:32]; 


sop[7] = 1 means tlp is located at axis master1 tdata[255:224]. 

In sop[7:0], at most 2 bits may be valid at the same time. 
[18:16]: radm trgt1 vfunc num in first tlp, aligned with sop 
19:radm trgt1 vfunc active in first tlp, aligned with sop 
20:radm trgt1 func пит in first tlp, aligned with sop 
21:radm trgt1 tlp abort (Indicates to your application to drop 
the ТІР because of malformed ПЕР on TRGT1, ECRC error, or 
completion lookup failures) in first tlp, aligned with eop 
22:radm trgt1 dllp abort (Indicates to your application to drop 
the TLP on TRGT1 because of a Data Link Layer error such as LCRC 
or otherwise) in first tlp, aligned with eop 
23: radm trgt1 ecrc err (Indicates to your application to drop the 
TLP because of an ECRC error in the received TLP on TRGT1) in first 
tlp, aligned with eop 
24:radm trgt1 cpl last, aligned with sop 
[33:25]: second tlp information, the specific meaning is consistent 
with [24:16]. 


AXIs Slave Interface (user clk domain) 
axis slave0/1/2 tready O 1 Corresponding standard AXI4-Stream protocol TVALID 


axis slave0/1/2 tvalid | 1 Corresponding to the standard AXI4-Stream protocol TREADY 
axis_slave0/1/2_tdata | 256 | Corresponding to the standard AXI4-Stream protocol TDATA 
axis slave0/1/2 tlast | 1 Corresponding standard AXI4-Stream protocol TLAST 
axis_slave0/1/2_tuser | 6 Sideband information transmitted alongside axis_slave_tdata 


Bit 0: client0/1/2_tlp_bad_eot, Indicates that the current ПЕР 
must be nullified. 

1: vfuncactive 

[4:2]: vfunc number 

5: func number 

Refer to "2.7.10 AXI-Stream tuser Interface and Function Number 


Description" 
Completion Timeout Interface (user clk domain) 
radm timeout func num | O 2 The function Number of the timed out completion. Function 


numbering starts at "0". bit 1 is controlled by radm timeout[1] 
whether it is valid, bit[0] is controlled by radm timeout[0] whether 
it is valid 

radm timeout vfunc num | O 6 Indicates which virtual function (VF) had a completion timeout 

Bit 5:3 is controlled by radm timeout[1] whether it is valid, 

Bit 2:0 is controlled by radm timeout[0] whether it is valid or not 
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radm_timeout_vfunc_activ 
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Indicates that a virtual function (VF) had a completion timeout. 
Bit 1 is controlled by radm_timeout[1] and bit[0] is controlled by 
radm_timeout[0] control is valid 


radm_cpl_timeout 


Indicates that the completion TLP for a request has not been 
received within the expected time window, there may be two 
comletions with timeout at the same time, so radm_timeout has 2 
bits, bit О corresponds to radm_timeout_func_num[0] 

radm timeout vfunc num[2:0], radm_timeout_vfunc_active[0], 
radm timout cpl tc[2:0], radm timeout cpl tag[7:0], 

radm timeout cpl attr[1:0], radm timeout cpl len[10:0], bit 1 
corresponds to other bits 


radm timeout cpl tc 


The Traffic Class of the timed out completion 
Bit 5:3 is controlled by radm timeout[1] whether it is valid, 
Bit 2:0 is controlled by radm timeout[0] whether it is valid or not 


radm timeout cpl tag 


16 


The Tag field of the timed out completion 
Bit 15:8 is controlled by radm timeout[1] whether it is valid, 
Bit 7:0 is controlled by radm timeout[0] whether it is valid or not 


radm timeout cpl attr 


The Attributes field of the timed out completion. 
Bit 3:2 is controlled by radm timeout[1] whether it is valid, 
Bit 1:0 is controlled by radm timeout[0] whether it is valid or not 


radm timeout cpl len 


22 


Length (in bytes) of the timed out completion. For a split 
completion, it indicates the number of bytes remaining to be 
delivered when the completion timed out. 

Bit 21:11 is controlled by radm timeout[1] whether it is valid, 

Bit 10:0 is controlled by radm timeout[0] whether it is valid or not 


Message Received Interface 


(user clk domain) 


msg rcvd type О 5 Received message type. For details, see 2.7.5 Msg Rcv interface 
detailed description 
msg_rcvd_data О 8 Received message data. For details, see 2.7.5 Msg Rcv interface 
detailed description 
msg_rcvd O 1 Message received valid 


Message Transmit Interface 


(user_clk domain) 


app_unlock_msg 


1 


Request from your application to generate an Unlock message. 
You must assert this signal for one clock cycle. The controller does 
not return an acknowledgment or grant signal. You must not pulse 
the same signal again, until the previous message has been 
transmitted 


apps_pm_xmt_turnoff 


Request from your application to generate a PM_Turn_Off 
message. You must assert this signal for one clock cycle. The 
controller does not return an acknowledgment or grant signal. You 
must not pulse the same signal again, until the previous message 
has been transmitted 


app obff idle msg req 


Request from your application to generate an 'IDLE' OBFF 
message. Only usable in a downstream port 


app obff obff msg req 


Request from your application to generate an 'OBFF' OBFF 
message. Only usable in a downstream port. 
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app obff cpu active msg | 1 1 Request from your application to generate a 'CPU Active' OBFF 
req message. Only usable in a downstream port 
app obff msg grant | 1 Indicates that the controller has accepted your request to 
generate an OBFF message. Only usable in a downstream port 
ср ltr m en О 1 The LTR Mechanism Enable field of the Device Control 2 register of 
function 0. 
app ltr msg req | 1 Indicates that your application is requesting to send ап LTR 
message. Once asserted, app ltr msg req must remain asserted 
until the controller asserts app ltr msg grant 
app ltr msg grant O 1 Indicates that the controller has accepted your request to send an 
LTR message. 
app ltr msg latency | 32 LTR message that your application is requesting to send 
app Ќе msg func пит | 1 Function number in your application that is requesting to send ап 
LTR message. Function numbering starts at '0'. 
ср disable ltr сіг msg О 1 Disable the autonomous generation of LTR clear message 


Interrupt Interface (user_clk domain) 


Request from your application to send an MSI when MSI is 
enabled. When MSI-X is enabled instead of MSI, assertion of 


ven msi req | 1 ven msi req causes the controller to generate an MSI-X message. 
Once asserted, ven msi req must remain asserted until the 
controller asserts ven msi grant. 
ven msi func num | 1 The function number of the MSI request. Function numbering 
starts at "0". 
ven msi vfunc num | 3 Identifies the VF which is making the MSI request, To ease timing 
during synthesis, the PCle controller starts numbering VFs at O. 
ven msi vfunc active | Indicates that the MSI request is coming from а VF 
ven_msi_tc | Traffic Class of the MSI request, valid when ven_msi_req is 
asserted. 
ven_msi_vector | 5 Used to modulate {Пе lower five bits of the MSI Data register when 
multiple message mode is enabled. 
ven_msi_grant О 1 One-cycle pulse that indicates that the controller has accepted the 
request to send an MSI 
cfg msi mask update O 1 Indication msi mask bit updated in pf or vf 
cfg_msi_pending | 64 Indication from application about which functions have а pending 
associated message. 
cfg vf msi pending | 192 | Contents of the Per Vector Pending register т the VF MSI 
Capability structure. 
msix_addr | 64 The address value for the MSI-X 
msix_data | 32 The data value for the MSI-X 
cfg_msix_func_mask O 2 The function Mask bit of the MSI-X Control register in the MSI-X 
Capability structure. 
cfg_vf_msix func_mask O 6 MSIX EN bits from the Message Control Register in the MSI-X 


Capability register of each VF. 
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cfg vf multi msi en O 18 The Multiple Message Capable field of the MSI Control register in 
the VF MSI Capability structure 
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cfg vf msix en O 6 MSIX EN bits from the Message Control Register in the MSI-X 
Capability register of each VF. 
cfg vf msi en О 6 Indicates when the VF MSI Capability structure is enabled for each 
configured function 
cfg_multi_msi_en O 6 The Multiple Message Enabled field of the MSI Control register in 
the MSI Capability structure 
cfg_msix_en O 2 The MSI-X Enable bit of the MSI-X Control register in the MSI-X 


Capability structure. 


cfg_msi_en О 2 Indicates that MSI is enabled (INTx message is not sent), one bit 
per configured function. 


sys_int | 1 When sys_int goes гот low to high, the controller generates ап 
Assert_INTx Message. When sys_int goes from high to low, the 
controller generates a Deassert_INTx Message. Select INTa or INTb 
based on IP. Every time the User side pulls up or pulls down 
sys_int, it needs to wait for the int_grt response before pulling it 
up or down again. 

int_grt O 1 Low to high : assert_intx message has been sent 

High to low :deassert intx message has been sent 


Link Status Interface (user clk domain) 


link req rst not О 1 Reset request because the link has gone down or the controller 

received a hot-reset request 

smlh_req_rst_not O 1 Early version of the link_req_rst_not signal,active hign 

pm_xtlh_block_tlp O 1 Indicates that your application must stop generating new outgoing 
request TLPs due to the current power management state 

training_rst_n О 1 Hot reset from upstream component 
pm_dstate O 6 The current power management D-state of the function: 

000b: D0 
001b: D1 
010b: D2 
011b: D3 


100b: Uninitialized 
Other values: Not applicable 


pm vf dstate O 18 The current power management D-state of the virtual function: 
000b: D0 

001b: D1 

010b: D2 

011b: D3 

100b: Uninitialized 

Other values: Not applicable 


Enable bit in the VF PMCSR 

PME Status bit from the VF PMCSR 

Auxiliary Power Enable bit in the Device Control register 
PME Enable bit in the PMCSR 

PME Status bit from the PMCSR 


pm vf pme en 


pm vf status 


aux pm en 


pm рте en 


О|О|О|О|О 
NININJOI O 


pm status 
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wake 


O 


1 
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Wake Up. Wake up from power management unit. 


Link Status Interface (p 


clk_div2 domain) 


pm_master_state О 5 Power management master FSM state. 
pm slave state О 5 Power management slave FSM state. 
smlh link up О 1 1: PHY Link up, pclk_div2 clock domain 
rdlh link up O 1 1: DLL Link up, pclk_div2 clock domain 
smlh Itssm state О 6 Current state of the LTSSM. Encoding is defined as follows: 


6'h00: S_DETECT_QUIET 
6'h01: S_DETECT_ACT 

6'h02: S_POLL_ACTIVE 

6'h03: S_POLL_COMPLIANCE 
6'h04: S_POLL_CONFIG 

6'h05: S_PRE_DETECT_QUIET 
6'h06: S_DETECT_WAIT 
6'h07: S_CFG_LINKWD_START 
6'h08: S_CFG_LINKWD_ACEPT 
6'h09: S_CFG_LANENUM_WAI 
6'h0A: S_CFG_LANENUM_ACEPT 
6'h0B: S_CFG_COMPLETE 
6'h0C: S_CFG_IDLE 

6'h0D: S_RCVRY_LOCK 

6'hOE: S_RCVRY_SPEED 

6'h0F: S_RCVRY_RCVRCFG 
6'h10: S_RCVRY_IDLE 

6'h11: S_L0 

6'h12: S_L0S 

6'h13: S_L123_SEND_EIDLE 
6'h14: S_L1_IDLE 

6'h15: S_L2_IDLE 

6'h16: S L2, WAKE 

6'h17: S DISABLED ENTRY 
6'h18: S DISABLED IDLE 
6'h19: S DISABLED 

6'h1A: S LPBK ENTRY 

6'h1B: S LPBK ACTIVE 

6'h1C: S LPBK EXIT 

6'h1D: S LPBK EXIT. TIMEOUT 
6'h1E: S HOT. RESET. ENTRY 
6'h1F: 5 HOT. RESET 

6'h20: S ВСУВУ EQO 

6'h21: S RCVRY EQ1 

6'h22: S RCVRY EQ2 

6'h23: S ВСУВУ EQ3 


Configuration output Interface ( user clk domain ) 


cfg vf bme О 6 Bus master enable bit from the Control Register in the PCI header 
of each VF 
cfg_vf_en O 2 Identifies those physical functions that have virtual functions 
enabled 
cfg_num_vf O The number of virtual functions in each physical function. 
cfg_start_vfi О 6 The index of the first VF їп every PF 
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cfg_tph_req_en О 2 The ТРН Requester Enabled field of each ТРН Requester 
Control register. 


cfg_pf_tph_st mode О 6 Steering Тар Mode of Operation for Physical Function 


О 


cfg_vf_tph_st_mode 18 Steering Tag Mode of Operation for Virtual Function 


cfg_vf_tph_req_en О 6 The ТРН Requester Enabled field of each VF ТРН Requester 
Control register. 


The controller asserts it for one core_clk cycle when the Substate 
dpa_substate_update O 2 Control field of the DPA Control Register has been updated with a 
new value for the associated function. 


The AtomicOp Requester Enable field 
cfg_atomic_req_en О 2 (PCIE CAP ATOMIC REQ EN) of the Device Control 2 register. 


The AtomicOp Egress Blocking field 
cfg atomic egress block О 2 PCIE CAP ATOMIC EGRESS BLK) of the Device Control 2 
register 


ARI Forwarding Enabled (DSP) 
Correctable Error Detected. 


cfg ari fwd en 


cfg send cor err 


cfg send nf err non-fatal Error Detected. 


cfg send f err fatal Error Detected. 


осоооо 
NIN|IN|IN|IN 


cfg int disable When high a functions ability to generate INTx messages is 


Disabled 


cfg no snoop en O 2 Contents of the "Enable No Snoop' field in the "Device Control 
and Status" register 


cfg_relax_order_en O 2 Contents of the "Enable Relaxed Ordering" field in the "Device 
Control and Status 


The controller asserts cfg_link_auto_bw_int when all of the 
following conditions are true: 

The INTx assertion disable bit in the Command register is 0, and 
све link auto bw int О 1 The Link Autonomous Bandwidth Interrupt Enable bit in the Link 
Control register is set to 1, and 

The Link Autonomous Bandwidth Interrupt Status bit in the Link 
Status register is set to 1. 


The controller sets this pin when following conditions are true: MSI 
cfg link auto bw msi O 1 or MSI-X is enabled. 

The Link Autonomous Bandwidth Status register (Link Status 
register bit 15) is updated. 

The Link Autonomous Bandwidth Interrupt Enable (Link Control 
register bit 11) is set 

The controller asserts cfg bw mgt int when all of the following 
conditions are true: 

Тһе INTx Assertion Disable bit in the Command register 15 0, and 
сёе bw тей int O 1 The Bandwidth Management Interrupt Enable bit in the Link 
Control register is set to 1, and 

The Bandwidth Management Interrupt Status bit in the Link 
Status register is set to 1. 
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The controller sets this pin when following conditions are true: MSI 
or MSI-X is enabled. 
The Link Bandwidth Management Status register (Link Control 
cfg_bw_mgt_msi O 1 Status register bit 14) is updated 
The Link Bandwidth Management Interrupt Enable (Link Control 
register bit 10) is set. 


Chapter 2 IP Usage Guidelines 


Interrupt indicating to your application that the Link Equalization 
Request bit in the Link Status 2 Register has been set and the Link 


cfg link eq req int O 1 Equalization Request Interrupt Enable (Link Control 3 Register bit 
1)isset. 
rbar ctrl update O 2 Indicates that a resizable BAR control register has been updated: 
1 bit per Physical function 
cfg_ido_req_en O 2 ID-Based Ordering Requests Enabled 
cfg_ido_cpl_en O ID-Based Ordering Completions Enabled 


cfg_sys_err_rc О 2 System error detected. А one-clock-cycle pulse that indicates if any 
device in the hierarchy reports any of the following errors and the 
associated enable bit is set in the Root Control register: ERR_COR, 
ERR_FATAL, ERR_NONFATAL. Also asserted when an internal 
error is detected. There is one bit of 

cfg_sys_err_rc assigned to each configured function. 


cfg_aer_rc_err_int O 2 Asserted when a reported error condition causes a bit to be set in 
the Root Error Status register and the associated error message 
reporting enable bit is set in the Root Error Command register. 

cfg aer rc err int is set when the RC internally generates an error 
or when an error message is received by the RC. Because the RC 
itself generates it, this needs to be propagated up to the system 
software which would then need to read the error registers to see 
which error occurred. Note: This signal is used when 

MSI/MSI-X is NOT enabled; otherwise see cfg aer rc err msi. 


cfg aer rc err msi О 2 The controller asserts cfg aer rc err msi for one clock cycle when 

all of the following conditions are true: 

e MSIor MSI-X is enabled. 

e reported error condition causes a bit to be set in the Root 
Error Status register. 

e the associated error message reporting enable bit is set in the 
Root Error Command register. 

The controller does not check if the associated MSI vector 

(asserted cfg aer int msg num) is unmasked. It is up to the 

application to check whether the vector is masked or unmasked 
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cfg pme int 


Chapter 2 IP Usage Guidelines 


The controller asserts cfg pme int when all of the following 

conditions are true: 

е The INTx Assertion Disable bit in the Command register is 0. 

e The PME Interrupt Enable bit in the Root Control register is set 
to 1. 

е The PME Status bit in the Root Status register is set to 1. 

The cfg pme msi output is a pulse signal (only asserted for one 

clock cycle). But cfg pme int is a level signal; essentially an AND 

of the PME interrupt enable and receipt of the pm pme message. 


cfg pme msi 


The controller asserts cfg pme msi (as a one-cycle pulse) when all 

of the following conditions are true: 

е MSI or MSI-X is enabled. 

e The PME Interrupt Enable bit in the Root Control register is set 
to 1. 

е The PME Status bit in the Root Status register is set to 1. 

The controller does not check if the associated MSI vector 

(asserted cfg pcie cap int msg num) is unmasked. It is up to the 

application to check whether the vector is masked or unmasked 


cfg crs sw vis en 


Indicates the value of the CRS Software Visibility enable bit in 
the Root Control register. Applicable only for RC devices. 


radm q not empty 


Level indicating that the receive queues contain TLP header/data 


radm qoverflow 


Pulse indicating that one or more of the P/NP/CPL receive 
queues have overflowed 


cfg bus master en 


The state of the bus master enable bit in the PCI-compatible 
Command register. 


cfg 2nd reset 


Secondary Bus Reset. Indicates that your application has requested 
this downstream port to start Link hot reset. This signal is asserted 
when your application writes to the Secondary Bus Reset field (bit 
6) of the Bridge Control Register (Offset Ox3E) in the Type 1 
Configuration Space header. Setting this bit triggers a hot reset the 
corresponding PCI Express port. 


cfg max payload size 


The value of the Max Payload Size field in the Device Control 
register. There are 3 bits of cfg max payload size assigned to 
each configured function. 


cfg rcb 


The value of the RCB bit in the Link Control register. There is 1 
bit of cfg rcb assigned to each configured function. 


cfg tc enable 


Indicates the enabled TCs. TCn is enabled when bit[n] is 1. 


cfg mem space en 


The state of the Memory Space Enable bit in the PCI-compatible 
Command register. There is 1 bit of cfg mem space en assigned 
to each configured function 


cfg max rd req size 


The value of the Max Read Request Size field in the Device 
Control register. There are 3 bits of cfg max rd req size 
assigned to each configured function 


cfg ext tag en 


When enabled, controller supports up to 8-bit tag values. 


cfg reg serren 


https://innek.ru 


PF's SERR# Enable registers value in Command Register of 
Туре0 Header, for setting error status registers of external VFs 
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cfg_cor_err_rpt_en О 2 PF's Correctable Error Reporting Enable registers value їп Device 
Control Register of PCle Capability 
cfg_nf_err_rpt_en О 2 PF's Non-Fatal Error Reporting Enable registers value їп Device 
Control Register of PCle Capability 
cfg_f_err_rpt_en O 2 PF's Fatal Error Reporting Enable registers value in Device Control 
Register of PCle Capability 
cfg_pbus_num O The primary bus number assigned to the function 
cfg_pbus_dev_num О The device number assigned to the function 
cfg_obff_en О The OBFF Enable field of the Device Control 2 register of function 


0. 


Power budge Interface 


(user clk domain) 


cfg pwr budget valid | 1 cfg pwr budget data reg valid. When the input 
cfg pwr budget data reg changes, pull the signal high for 1 cycle 
cfg pwr budget sel О 2 One cycle pulse signal indicates new contents in Data Select 
Register. Something changed the value of Data Select Register 
cfg_pwr_budget_func_nu | 1 Function # of data register above (because this capability is рег 
m function). Function numbering starts at '0'. 
cfg_pwr_budget_data_sel_ | O 8 Contents of the Data Select Register 
reg 
cfg_pwr_budget_data_reg | 32 New Data Register value. Data needs to Бе held 


App cfg interface (user_clk domain) 


tx_lane_flip_en | 1 Performs manual lane reversal for transmit lanes 
rx_lane_flip_en | 1 Performs manual lane reversal for receive lanes 
app xfer pending | 1 Indicates that your application has transfers pending and prevents 
the controller from entering L1. 
app_vf_req_retry_en | 6 Provides а per Virtual Function (VF) capability to defer incoming 
configuration requests until initialization is complete 
app req retry en | 1 Provides а capability to defer incoming configuration requests 
until initialization is complete 
app req exit |1 | 1 Application request to Exit 11 
app_req_entr_l1 | 1 Application request to Enter L1 ASPM state 
app ready entr |23 І 1 Application Ready to Enter 123. 
app_pf_req_retry_en | 2 Provides а рег Physical Function (РЕ) capability to defer 
incoming configuration requests until initialization is complete 
app_ltssm_enable | 1 Driven low Бу your application after cold, warm ог hot reset to 
hold the LTSSM in the Detect state until your application is ready 
for the link training to begin 
app init rst | 1 Request гот your application to send а hot reset to the upstream 
port. The hot reset request is sent when a single cycle pulse is 
applied to this pin. In an upstream port, you should set this input 
to '0'. 
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apps_pm_xmt_pme | 2 Wake Up. If PME is enabled and PME support is configured for 
current PMCSR D-state asserting this signal causes the controller 
to wake from either L1 or L2 state. When the controller has 
transitioned back to the LO state it transmits a PME message and 
set the PME Status. Upon receiving the PME message the root 
complex should clear the PME Status and change the D-state 
back to DO. 


Chapter 2 IP Usage Guidelines 


apps pm vf xmt pme | 6 Wake Up command to VF. Used Бу application logic to wake up the 
PMC state machine from the D3 state. Upon wake-up, the 
controller sends a PM_PME Message. Needs to be asserted for one 
clock cycle. Each bit field corresponds to one of the NVF virtual 
functions. Your application knows how many VFs are assigned to 
each PF, and by using this knowledge, it can identify 

the parent PF and the VF number within that PF. 


Error Handling (user сік domain) 
app hdr valid | 1 One-clock-cycle pulse indicating that the data app hdr log, 
app hdr log | 128 | The header of the ПЕР that contained the error indicated 


app err bus, valid when app hdr valid is asserted; 
Provide app Пр рх log before app hdr valid is asserted if 


needed 
app err bus | 13 The type of error that your application detected 
app_err_advisory | 1 Indicates that your application error is ап advisory error. 
app_err_func_num | 1 The number ofthe function that is reporting the error indicated 


app_err_bus, valid when app_hdr_valid is asserted 


app_err_vfunc_num | 3 The number of the virtual function that is reporting the error 
indicated app_err_bus, valid when app_hdr_valid is asserted 


app_err_vfunc_active | 1 Indicates the function number in app_err_vfunc_num is valid 


Debug Interface (pclk_div2 domain) 


dyn debug info sel | 6 Dynamic debug info mux selection 
app ras des sd hold Its | 1 Hold and release LTSSM. For as long as this signal is "1", 
sm thecontroller stays in the current LTSSM. 
debug info mux O |143 dyn debug info 5еі-0 70:0 is the first beat data, 141:71 is the 


second beat data 

64:0 cdm ras des sd info common[73:9] 

67:65 pm curnt state[2:0] 

68 pm 11 entry started 

69 xdlh хм! рте аск = DataLink layer just transmitted а 


PME TO Amsg. 

70 reserved 

135:71 cdm ras des sd info common[73:9] 
138:136 pm curnt state[2:0] 


139 рт 11 entry started 
140  xdlh xmt pme ack - DataLink layer just transmitted a 
PME TO Amsg. 


* debug info sel=1 
[77:0] cdm ras des sd info 10 
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* debug info sel=2 
[77:0] cdm ras des sd info 11 


* debug info sel=3 
[77:0] cdm ras des sd info I2 


* debug info sel=4 
[77:0] cdm ras des sd info I3 


* debug info sel=5 
[77:0] cdm ras des sd info 14 


* debug info sel=6 
[77:0] cdm ras des sd info 15 


* debug info sel=7 
[77:0] cdm ras des sd info l6 


* debug info sel=8 
[77:0] cdm ras des sd info I7 


ж debug info 5еі-9 70:0 is the first beat data, 141:71 is the 
second beat data 

О сіє bad dllp err 55 

1cfg bad tlp err sts 

2 сіе corrected internal err. sts 

З сёе dl protocol err sts 

4 cfg ecrc err sts 

5 cfg mlf tlp err sts 

6 cfg rcvr err sts 

7 cfg rcvr overflow err ss 

8 сёе replay number rollover err sts 
9 cfg replay timer timeout err sts 
10 cfg surprise down er sts 

11 cfg uncor internal err sts 

12 cfg fc protocol err sts 

28:13 diag status bus[536:521] 

29 diag status bus[668] 

30 diag status bus[797] 

58:31 diag status bus[858:831] 
61:59 diag status bus[933:931] 
70:62 reserved 

71 св bad ар err sts 

72 cfg bad tlp err sts 

73 cfg corrected internal err sts 

74 cfg dl protocol err sts 

75 cfg ecrc err sts 

76 cfg mlf tlp err sts 

77 cfg rcvr err sts 

78 cfg rcvr overflow err sts 

79 cfg replay number rollover err sts 
80 cfg replay timer timeout err sts 
81 cfg surprise down er sts 
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82 cfg_uncor_internal_err_sts 

83 cfg_fc_protocol_err_sts 

99:84 diag_status_bus[536:521] 
100 diag_status_bus[668] 

101 diag_status_bus[797] 

129:102 diag_status_bus[858:831] 
132:130 diag_status_bus[933:931] 


* debug info sel=10 

0 cfg msi 64[0] 

[64:1] cfg msi addr[63:0] 
[96:65] cfg msi data[31:0] 
[97] cfg msi ext data en[0] 


* debug info selz11 

0 cfg msi 64[1] 

[64:1] cfg msi addr[127:64] 
[96:65] cfg msi data [63:32] 
[97] cfg msi ext data en[1] 


* debug info sel=12 

0 cfg vf msi 64[0] 

[64:1] cfg vf msi addr[63:0] 
[96:65] cfg vf msi data[31:0] 
[97] cfg vf msi ext data en[0] 


* debug info sel=13 

0 cfg vf msi 64[1] 

[64:1] cfg vf msi addr[127:64] 
[96:65] cfg vf msi data [63:32] 
[97] cfg vf msi ext data en[1] 


* debug info sel=14 

O сів vf msi 64[2] 

[64:1] cfg vf msi addr[191:128] 
[96:65] cfg vf msi data [95:64] 
[97] cfg vf msi ext data en[2] 


* debug info sel=15 

O cfg vf msi 64[3] 

[64:1] cfg vf msi addr[255:192] 
[96:65] cfg vf msi data [127:96] 
[97] cfg vf msi ext data en[3] 


* debug info sel=16 

0 cfg vf msi 64[4] 

[64:1] cfg vf msi addr[319:256] 
[96:65] cfg vf msi data [159:128] 
[97] cfg vf msi ext data en[4] 


* debug info sel=17 


0 cfg vf msi 64[5] 
[64:1] cfg vf msi addr[383:320] 
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[96:65] cfg vf msi data [191:160] 
[97] сіе vf msi ext data en[5] 


* debug info sel=18 

[2:0] cfg msix pba bir[2:0] 

[31:3] cfg msix pba offset[28:0] 
[34:32] cfg msix table bir[2:0] 
[63:35] cfg msix table offset[28:0] 
[74:64] cfg msix table size[10:0] 


* debug info sel=19 

[2:0] cfg msix pba bir[5:3] 

[31:3] cfg msix pba offset[57:29] 
[34:32] cfg msix table bir[5:3] 
[63:35] cfg msix table offset[57:29] 
[74:64] cfg msix table size[21:11] 


* debug info sel=20 

[2:0] cfg vf msix pba bir[2:0] 

[31:3] cfg vf msix pba offset[28:0] 
[34:32] cfg vf msix table bir[2:0] 
[63:35] cfg vf msix table offset[28:0] 
[74:64] cfg vf msix table size[10:0] 


* debug info selz21 

[2:0] cfg vf msix pba bir[5:3] 

[31:3] cfg vf msix pba offset[57:29] 
[34:32] cfg vf msix table bir[5:3] 
[63:35] cfg vf msix table offset[57:29] 
[74:64] cfg vf msix table size[21:11] 


* debug info sel=22 

39:0 cxpl debug info [63:24] 
55:40 cxpl debug info ei[15:0] 
71:56 cfg int pin[15:0] 


* debug info sel=23 
[119:0] cdm ras des sd info vO [239:120] 


* debug info sel=24 
[119:0]cdm ras des sd info vO[119:0] 


* debug info sel=25 TX control 70:0 is the first beat data, 141:71 
is second beat data 

11:0 diag status bus[11:0] 

31:12 diag status bus[817:798] 

70:32 reserved 

82:71 diag status bus[11:0] 

102:83 diag status bus[817:798] 


* debug info sel=26 DATA LINK RX 70:0 is the first beat data, 
141:71 is the second beat data 
О diag status bus[15] 
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15:1 diag_st tus_bus [158:144] 
27:16 diag_status_bus[298:287] 
31:28 diag_status_bus[515:512] 
32 diag status bus[517] 

70:33 reserved 

71 diag status bus[15] 

86:72 diag status bus[158:144] 
98:87 diag status bus [298:287] 
102:99 diag status bus[515:512] 
103 diag status bus[517] 


* debug info sel=27 DATA LINK RX 70:0 is the first beat 
data, 141:71 is the second beat data 

40:0 diag status bus[339:299] 

70:41 reserved 

11:71 diag status bus[339:299] 


* debug info sel=28 MAC RX 70:0 is the first beat data, 141:71 
data for the second beat 

43:0 diag status bus[511:468] 

47:44 cxpl debug info [31:28] 

55:48 cxpl debug info [47:40] 

70:56 reserved 

114:71 diag status bus[511:4 8] 

118:115 cxpl debug info [31:28] 

126:119 cxpl debug info [47:40] 


ж debug info 5еі-29 гайт hdr DW1^2 70:0 is the first beat 
data, 141:71 is the second beat data 

63:0 diag status bus[732:669] 

64 diag status bus[797] 

70:65 reserved 

134:71 diag statu bus [732:669] 

135 diag status bus[797] 


ж debug info sel=30 гайт hdr DW3"4 70:0 is the first beat 
data,141:71 is the second beat data 

64:0 diag sta tus bus[797:733] 

70:65 reserved 

135:71 diag status bus[797:733] 


ж debug info sel=31 CDM WR, 70:0 is the first beat data, 141:71 
is the second beat data 

69:0 diag status bus[9 0:861] 

70 reserved 

140:71 diag status bus[930:861] 


* debug info sel=32 
[71:0] сёе rbar size[71:0] 


FLR Interface (user «ІК domain) 
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cfg_flr_vf_active О 6 Set when the software initiates FLR a virtual function by writing to the 
‘Initiate FLR' register bit of that function. This signal is held asserted 
until the reset of both the application and internal controller logic 
has been completed. Each bit position corresponds to one of 
the NVF virtual functions. 


cfg flr pf active О 2 Set when the software initiates FLR a physical function by 
writing to the "Initiate FLR" register bit of that function 
app flr vf done І 6 Indicates that FLR а virtual function has been completed 
app_flr_pf_done | 2 Indicates that FLR a physical function has been completed 
Flow Control Interface (user clk domain) 
xadm_ph_cdts О 8 The amount of posted header buffer space currently available at 
the receiver at the other end of the link (in units of posted header 
credits). 
xadm_pd_cdts O 12 The amount of posted data buffer space currently available at the 
receiver at the other end of the link (in units of posted data 
credits). 
xadm_nph_cdts O 8 The amount of non-posted header buffer space currently available at 


the receiver at the other end of the link (in units of non-posted 
header credits). 


xadm_npd_cdts 0 12 Тһе amount of non-posted data buffer space currently available at the 
receiver at the other end of the link (in units of non-posted 
data credits). 

xadm_cplh_cdts 0 8 The amount of completion header buffer space currently 


available at the receiver at the other end of the link (in units of 
completion header credits). 


xadm сра сак O 12 The amount of completion data buffer space currently available at the 
receiver at the other end of the link (in units of completion data 
credits). 
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1. APB read timing 
p. ск | L [+T jf L I Lu ED. 
p strb3:] — — X з X 
padd[310] Хоа Хх 0 


p_ce / Қы 25-2 5 
р чу Й Ш. 


prdata[31:0 Хх и 
Figure 2-10 АРВ Basic Read Timing 


2. APB write timing 


p_clk [ LI LI LI 1 Г гг г 
p_strb[3:0] 
р add[31:0 с X add у з 
p. wdata[31:0] 


p we / 
p. sel / Nn 
р се / = —_—= 


p_rdy EE Мац. 


Figure 2-11 APB Basic Write Timing 
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2.5.4 User Interface Timing 


1. AXI4-Stream Master0 Operation Timing 


AXI4-Stream MasterO Used to receive Request. 


user СК 


axis masterO tready 


axis masterO tvalid 


axis masterO tdata[255:0] EN 3020100 H3H2H1H0 X XXXX XD6D5D4 X 
axis_master0_tkeep[7:0] шип Хх ии x 
axis_master0_tuser[12:0] EE uer XT X 


axis masterO tlast 


user rcvd np ready 


core avl np cnt X 


user rcvd p ready 


core avl p cnt 


Figure 2-12 4DW Posted operation sequence 


user. clk 


axis masterO tready 


axis masterO tvalid 
axis master0 tdata[255:0] е €$L 03020100 ХНОНТНО X XXXX xxD5D4 Хо хо2ртро XH2H1H0 X 
axis_master0_tkeep[7:0] | 4 111017 X 0000 0011 X 011103031 X 
axis masterO tuser[12:0] Й DELE X User X User X 


axis masterO tlast 


user rcvd np ready 


core avl np cnt X 


user rcvd p ready 


core avl p cnt 


Figure 2-13 3DW Posted Operation Timing 
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axis masterO tready əм: NN HIHI —_— 
axis masterO tvalid / N 
axis masterO tdata[255:0] EEUU к хххх нзнаніне о 
axis mastero tkeep[7:0] [> оо: 
axis master tuser[12:0) | ИН uer 
axis masterO tlast / N 


user rcvd np ready 


core avl np cnt X 


user rcvd p ready 


core avl p cnt X 


Figure 2-14 4DW Non-Posted Operation Timing 


user сік мир г 7-0; 

axis masterO tready 24. Є а» д 
axis masterO tvalid / N 

axis masterO tdata[255:0] [IID хохоло ( 

axis masterü tkeep[7:0] ет“  Á ooo! 

axis masterü tuser[12:0] РЕ | Ace — — | 
axis masterO tlast / N 


user rcvd np ready 


core avl np cnt X 


user rcvd p ready 


core avl p cnt X 


Figure 2-15 3DW Non-Posted Operation Timing 


2. AXI4-Stream Master1 Operation Timing 


AXI4-Stream Master1 Used to receive completion . 


https: //innek.ru Titan2 PCI Express IP Core 
52/ 90 


ЖАУЫР 
% Ud - íí Chapter 2 IP Usage Guidelines 


user_clk 


axis _master_tvalid 


; - 2 

axis master tdata[255:0] / / // X H1H0xxD0H2H1H0 X H2H1H0xxD1D0H2 X / í / / і 

axis master tkeep[7:0] / j: / X 1100 1111 X 1110 0111 X / / Й, 7 Й Д 
ЧУ 

axis master tuser[7:0] / / / $4 0000 1000 X 0000 0100 X / / / / / / / 


axis master tuser[15:8] И Z X 0100 0001 X 0010 0000 4/2 / / å 


Figure 2-16 Completion Operation Timing 


The AXI4-Stream Master1 interface has the following 5 usage instructions: 
(1) No axis master ready signal 


AXI4-Stream Master1 interface does not have axis master ready Signal, that is, the user side 


needs to receive axi stream data in real time. 


(2) start and end position 


The start and end positions of TLP are determined by axis master1 tuser[15:0], and no 


additional DW will be vacated for the 3DW header. 


https://innek.ru 


(3) TLP Quantity Limit 
There can be up to 2 TLPs in a 256bit transfer; 


(4) Relationship between EOP and SOP 


If two TLP messages appear in the same cycle, the interval between two data packets is fixed at 2DW; the 
minimum interval between two TLP messages not in the same cycle is 2DW, and there is no maximum 
interval limit. 

The first ТІР received must start transmission from DW2, and then the starting point of the next ТІР 
header can be determined according to the position of TLP end: 


> ЕМО іп DWO: The next ТІР starts at ОМЗ of the current cycle, or DW2 of the next valid cycle 
(ie data out valid 21) 


> END in DW1: The next ПЕР starts at DWA of the current cycle, or DW2 of the next valid cycle 
(ie data out valid 21) 


> END in DW2: The next TLP starts at DW5 of the current cycle, or DW2 of the next valid cycle 
(ie data out valid 21) 


> END in DW3: The next ТІР starts at DW6 of the current cycle, or DW2 of the next valid cycle 
(ie data out valid 21) 


> END in DW4: The next ПЕР starts at DW7 of the current cycle, or DW2 of the next valid cycle 
(ie data out valid 21) 


> ЕМО in DW5: The next ТІР starts at DWO or DW2 of the next valid cycle (ie data out valid=1) 
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> END in DW6: The next TLP starts at DW1 or DW2 of the next valid cycle (ie data_out_valid =1) 
> END in DW7: The next TLP starts at DW2 of the next valid cycle (ie data out valid =1) 
(5) Data packet transmission process is interrupted 


There may be gaps in the packet transmission. 


user_clk 


axis_master_tvalid 


axis master. tdata[255:0] / | XxxxDOH2H1HO X H2H1HOxxD3D2D1 
A TITT V STI IT TS 
axis_master_tkeep[7:0] / и. 0000_1111 1110_0111 А / / / å / 
, \ Z 289, 
axis_master_tuser[7:0] x 0000_1000 ( 1000 0100 А / / / / 
axis master tuser[15:8] X 0000 0001 X 0010 0000 А / / / 7 


Figure 2-17 axis master ср! data transmission timing 


A break in the transmission of a single packet occurs only at 4nDw of the ТІР. That is, 
discontinuities can only occur at DW4, DW8, DW12... of the ТІР (including header and payload). 


Packet is,interrupted at TLP DW4 Packet interrupted at TLP DW8 


user сік | | 


| 
axis _master_tvalid | 


axis master tdata[255:0] 2 ИХ Та aie X | 
axis master tkeep[7:0] / hi / 7 X 0011 1100 К 0000 1111 Ж / 7, И / / / 
axis master tuser[7:0] P X 0000 0000 X 0000 0000 a 2 / 7 4 2 


axis _master_tuser[15:8] 2 Х 0000 0100 Ж 0000. 0000 Х// и /. 7 /. 


Figure 2-18 Schematic diagram of axis master cpl transmission interruption 1 


xxxxD4D3D2D1 X / 


The basic unit of interruption in the transmission of a single data packet is cycle, that is, if there 
is an interruption at DW3 of the current cycle, and the data packet has not been delivered, then 
DW3"7 of the current cycle are all invalid data; if there is an interruption at ОМО, And if the data 
packet is not delivered, DWO^7 are all invalid data. 
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The data packet is interrupted at the current cycle DW3, a 
single cycle is interrupted and not eot, and the subsequent 
DW3~DW7 data are all invalid 


user сік | 


axis master tvalid 


axis master tdata[255:0] / / TX D2D1D0H2H1H0xx x ххххххр403 X/ 
axis master tkeep[7:0] 2 И Й / X 1111_1100 X 0000 0011 Х/ Й, 9 5 7 7 


axis_master_tuser[7:0] / / / / X 0000 0000 X 0000 0000 X / / // / / / 
axis master tuser[15:8] 2 / X 0000_0100 К 0000 0000 X7 Й 7 7 Й 7, 


Figure 2-19 Schematic diagram of axis_master_cpl transmission interruption 2 


The data packet is interrupted at DW8 of 
the TLP, a single cycle is interrupted and 
eot, and the subsequent data can be the 
next TLP 


user_clk | 

Т 
axis master tvalid / | 
axis master tdata[255:0] / / // X D2D1D0H2H1H0xx X D0H2H1H0xxD4D3 X / / / ⁄ / / / 
axis master. tkeep[7:0] Д 1111 1100 1111 0011 7777777 
axis master tuser[7:0] / А 21 0000 0000 Х 0000 0010 X А ў j Ñ j 4 : 


axis master tuser[15:8] / / Х 0000 0100 Hi 0001 0000 Х/ / z “а Z " 


Figure 2-20 Schematic diagram of axis master ср! transmission interruption 3 


3. AXI4-Stream Slave Operation Timing 


Once the data is sent, axis slave0/1/2 tvalid needs to remain high until the last data 
transmission is completed (axis slave0/1/2 tlast high pulse) before being pulled low. 


user clk | 


axis slave0/1/2 tready 


axis slave0/1/2 tvalid 


axis slave0/1/2 tdata[255:0] ХО хххх H3H2H1H0 XD3D2D1D0 H3H2H1H0 X XXXXX_XXD5D4 X 


axis slave0/1/2 tlast 


axis slave0/1/2 tuser[5:0] X user X user X 


Figure 2-21 4DW Posted and Non-Posted Operation Timing 
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user_clk 


axis_slave0/1/2_tready 


axis_slave0/1/2_tvalid 


axis_slave0/1/2_tdata[255:0] XD3D2D1D0 XH2H1H0X XXXX 07060504 ХО XXXX XH2H1HO X 


axis slave0/1/2 Наз! 


axis slave0/1/2 tuser[5:0] X mem X user X 


Figure 2-22 3DW Posted and Non-Posted Operation Timing 


user clk 


axis slave0/1/2 tready 


axis slave0/1/2 tvalid 


axis slave0/1/2 tdata[255:0] XD3D2D1D0 XH2H1HOX хххх 57060554 X хххх XH2H1HO X 


axis slave0/1/2 Наз! 


axis slave0/1/2 tuser[5:0] X user X user x 


Figure 2-23 Completion Operation Timing 


2.6 IP Register description 
2.6.1 PCI Express Endpoint , Legacy PCI Express Endpoint 


1. Configuration space register introduction 


Table 2-19 PCI Express IP Upstream configuration space register 


Vendor ID 


command 


Base Address Register 4 020h 


Reserved 038h 


https: //innek.ru Titan2 PCI Express IP Core 


56/90 


RYH; 
Jd и d - íí Chapter 2 IP Usage Guidelines 


PCI Express Configuration space 


x 
= 


15 address 
040h 


044h 
Reserved 


MSI Control Next Cap Pointer cap ID 


message address [31:0] 


048h 


04Ch 


050h 


054h 


Message Address [63:32] 058h 


Reserved Message Data 05Ch 


Mask Bits 060h 


Pending Bits 064h 


Reserved 068h 


Reserved 06Ch 


PE Cap Next Cap Pointer Cap ID 


Device Capabilities 


070h 


074h 


Device Status Device Control 078h 


Link Capabilities 07Ch 


Link Status Link Control 080h 
084h 
088h 
08Ch 
090h 


Device Capabilities 2 094h 


Device Status 2 Device Control 2 098h 


Link Capabilities 2 09Ch 


Link Status 2 Link Control 2 OAOh 


OA4h 
OAS8h 


OACh 


Capability 
Message Control Next Pointer OBOh 
ID 

Table 

Table Offset OB4h 
BIR 
PBA 

PBA Offset OB8h 
BIR 


Advanced Error Capabilities and Control Register 


= 
[e] 
6 
2 
о 
с. 
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2. Specific register configuration 


Chapter 2 IP Usage Guidelines 


(1) Device/Vendor ID REG 


Table 2-20 Device/Vendor ID REG ( Offset = 000h) 


Bits Name Reset value Access type Description 
15:0 Vendor ID Ox 16C3 R/W Vendor ID 
31:16 Device ID Ox ABCD R/W Device ID 
(2) Command REG 
Table 2-21 command REG ( Offset = 004h) 
Bits Name Reset Access Description 
value type 
1 : receive IO class request 
0 IO space Enable 0 R/W . 
0: do not receive IO class request 
1:receive MEM class request 
1 MEM space Enable 0 R/W 
0 : do not accept MEM class request 
1: Can send MEM / IO class request 
2 Bus Master Enable 0 R/W 
0: can not send MEM / IO class request 
9:3 Reserved 0x0 RO reserve 
| 1: Disable INTx to interrupt 
10 Interrupt Disable 0 R/W й 
0: Enable INTx to interrupt 
15:11 | Reserved 0x0 RO reserve 
(3) Status REG 
Table 2-22 Status REG ( Offset = 006h) 
Bits Name Reset | Access Description 
value type 
2:0 Reserved 0 RO reserve 
3 Interrupt Status 0 RO When high, it means INTx interrupt trigger 
4 Capabilities list 1 RO setto 1 
15:5 Reserved 0x0 RO reserve 


(4) Class Code Revision ID REG 


Table 2-23 class Code revision ID REG ( Offset = 008h) 


Bits Name Reset value Access type Description 
7:0 Revision ID 0x01 R/W Revision ID 
31:8 Class Code 0x000000 R/W class Code 
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(5) Header Type REG 


https: 
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Table 2-24 Header type REG ( Offset = 00eh) 


Bits Name Reset value Access type Description 
6:0 Header type 0x00 RO 
7 Multi-Function Device 0 RO 0: only supports a single Function 


(6) BAR0 REG 


Table 2-25 BARO REG(Offset = 010h) 


Bits Name Reset Access Description 
value type 

0 Memory Space Indicator 0 R/W 1:10 
0: MEM 
00: Assign 32-bit address 

2:1 | Type 2'b10 R/W 10: Assign 64-bit address 
11,01: reserved 

3 Prefetchable 1 R/W When accessing the memory space through 
BAR, the location needs to be set high 

31:4 | Base address 28'h000000 RO base address 


(7) BAR1 REG 


Table 2-26 BAR1 REG(Offset = 014h) 


Bits Name Reset Access Description 
value type 
. 1:10 
0 Memory Space Indicator 0 R/W 
0: MEM 
00: Assign 32-bit address 
: 10: Assign 64-bit address 
2:1 | Type 2'50 R/W 
11,01: reserved 
When accessing the memory space 
3 Prefetchable 0 R/W through BAR, the location needs to be set 
high 
31:4 | Base address 28'h000000 RO base address 
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(8) BAR2 REG 
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Table 2-27 BAR2 REG(Offset = 018h) 


Bits Name Reset Access Description 
value type 
0 Memory Space Indicator 0 R/W 1:10 
0: MEM 
00: Assign 32-bit address 
2:1 | Type 2'b10 R/W 10: Assign 64-bit address 
11,01: reserved 
3 Prefetchable 1 R/W When accessing the memory space through 
BAR, the location needs to be set high 
31:4 | Base address 28'h000000 RO base address 


(9) BAR3 REG 


Table 2-28 BAR3 REG(Offset = O1ch) 


Bits Name Reset Access Description 
value type 
0 Memory Space Indicator 0 R/W 1:10 
0: MEM 
00: Assign 32-bit address 
2:1 | Type 2'b10 R/W 10: Assign 64-bit address 
11,01: reserved 
3 Prefetchable 1 R/W When accessing the memory space through 
BAR, the location needs to be set high 
31:4 | Base address 28'h000000 RO base address 
(10)BAR4 REG 
Table 2-29 BAR4 REG(Offset = 020h) 
Bits Name Reset Access Description 
value type 
0 Memory Space Indicator 0 R/W 1:10 
0: MEM 
00: Assign 32-bit address 
2:1 | Type 2'b10 R/W 10: Assign 64-bit address 
11,01: reserved 
3 Prefetchable 1 R/W When accessing the memory space through 
BAR, the location needs to be set high 
31:4 | Base address 28'h000000 RO base address 
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(11) ВАВ5 REG 


Chapter 2 IP Usage Guidelines 


Table 2-30 BAR5 REG(Offset = 024h) 


Bits Name Reset Access Description 
value type 
0 Memory Space Indicator 0 R/W 1:10 
0: MEM 
00: Assign 32-bit address 
2:1 | Type 2'b10 R/W 10: Assign 64-bit address 
11,01: reserved 
3 Prefetchable 1 R/W When accessing the memory space through 
BAR, the location needs to be set high 
31:4 | Base address 28'h000000 RO base address 


(12) SUB. ID REG 


Table 2-31 SUB ID REG ( Offset = O2ch) 


Bits Name Resetvalue | Accesstype Description 
15:0 Subsystem Vendor ID 0x0000 R/W Subsystem Vendor ID 
31:16 Subsystem ID 0х0000 R/W Subsystem ID 


(13) EXP_ROM_INIT REG 


Table 2-32 EXP. ROM INIT REG ( Offset = ОЗОН) 


Bits Name Reset value Access type Description 
1: Expansion ROM available 
0 E ROM enable 0 R/W 
0: Expansion ROM unavailable 
10:1 Reserved 0 RO reserve 
31:11 | Base address 0 RO base address 


(14) CAP. PTR REG 


Table 2-33 CAP РТВ REG(Offset = 034h) 


Bits Name Reset value Access type Description 
7:0 CAP POINT 0x40 RO Capabilities Pointer 
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(15) INTR REG 
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Table 2-34 INTR REG ( Offset = O3ch) 


Bits Name Reset value Access type Description 
7:0 INTR. LINE OxFF RO Store interrupt information 
0: Interrupt is not supported Pin 
1:INTA 
2:INTB 
15:8 INTR_PIN 1 RO Фета 
4: INTD 
5~FF : Reserved 
23:16 Min Gnt 0 RO PCle Protocol not used, set to 0 
31:24 Max Lat 0 RO PCle Protocol not used, set to 0 


(16) MSI CAP List REG 


Table 2-35 MSI CAP List REG ( Offset = 050h) 


Bits Name Reset value | Access type Description 
7:0 Capability ID Ox05 RO Capability ID 
15:8 | Next Capability Pointer 0x70 RO Next Capability Pointer 
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(17) MSI_Control REG 


Table 2-36 MSI Control REG ( Offset = 052h) 


Bits Name Reset value| Accesstype Description 
0 MSI enable 0 R/W PESO MI 
1: Enable MSI 
Indicates how many Messages the EP 
supports 
0005 1 
001b 2 
3:1 Multiple Message Capable 3'b101 R/W ais Å 
011b 8 
100b 16 
101b 32 
110b Reserved 
111b Reserved 
RC can allocate a specific number of 
Messages to EP according to the value 
of Multiple Message Cap, and the 
value is less than or equal to Multiple 
Message Capable 
000b 1 
6:4 Multiple Message Enable 3'b0 R/W 001b 2 
010b 4 
011b 8 
100b 16 
101b 32 
110b Reserved 
111b Reserved 
7 ба Ыі зоте баране " R/W 0: only supports 32-bit address 
1 : Support 64-bit address 
8 Per-Vector Masking Capable 1 RO ООА ОИ оле сещате 
1: use Masking and Pending 
15:9 Reserved 0 RO reserve 


(18) MSI CAP REG1 


Table 2-37 MSI CAP REGI ( Offset = 054h) 


Bits Name Reset | Access type Description 
value 
31:0 MSI CAP REG1 0x0 RO Message Address[31:0] 
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(19) MSI_CAP_REG2 


Table 2-38 MSI CAP. REG2 ( Offset = 058h) 


Bits Name Reset | Access Description 
value type 


Only supports 32-bit Address (MSI Control REG[7] is 0): 
[15:0]: Message Data 

31:0 MSI CAP REG2 0х0 ВО [31:16]: Reserved 

Support 64-bit Address (MSI Control REG[7] is 1): 
[31:0] : Message Address [63:32] 


(20) MSI CAP. REG3 


Table 2-39 MSI CAP REG3 ( Offset = O5ch) 


Bits Name Reset |Access Description 
value | type 


Only supports 32-bit Address (MSI Control REG[7] is O): 
[31:0] : Mask Bits 

Support 64-bit Address (MSI Control REG[7] is 1): 
[15:0] : Message Data 

[31:16]: Reserved 


31:0 MSI CAP REG3 0x0 RO 


(21) MSI CAP. REGA 


Table 2-40 MSI CAP ВЕСА ( Offset = 060h) 


Bits Name Reset ^ Access Description 
value | type 


Only supports 32-bit Address (MSI Control REG[7] is 0): 
[31:0] : Pending Bits 

Support 64-bit Address (MSI Control REG[7] is 1): 
[31:0] : Mask Bits 


31:0 MSI CAP REG4 0x0 RO 
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(22) MSI CAP. REG5 


Table 2-41 М51 CAP. REG5 ( Offset = 064h) 


Chapter 2 IP Usage Guidelines 


Bits Name Reset |Access Description 
value | type 
Only supports 32-bit Address (MSI Control REG[7] is O): 
[31:0] : Reserved 
31:0 MSI CAP REG5 0x0 RO 
Support 64-bit Address (MSI Control REG[7] is 1): 
[31:0] : Pending Bits 


(23) PCIE CAP List REG 


Table 2-42 PCIE CAP List REG ( Offset = 070h) 


Bits Name Reset value Access type Description 
7:0 Capability ID 0x10 RO Capability ID 
15:8 Next Capability Pointer OxBO RO 


Next Capability Pointer 


https: 


(24) PCle CAP REG 
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Table 2-43 PCle CAP REG ( Offset = 072h) 


Chapter 2 IP Usage Guidelines 


Bits Name Reset value| Access type Description 
3:0 Capability Version 02h RO Fixed value is 02h 
0000b : PCI Express Endpoint 
0001b : Legacy PCI Express Endpoint 
0100b : Root Port of PCI E Root C | 
7:4 Device/Port Туре 0 RO шайда M ML LÀ 
0101b : Upstream Port of PCI Express Switch 
0110b : Downstream Port of PCI Express Switch 
Other : reserved 
1 : Connected to a Slot 
8 Slot Implemented 0 RO 
0 : Not Connected to a Slot 
13:9 | Interrupt Message Number 0 RO Interrupt Message Number 
15:14 Reserved 0 RO Reserved 


(25) Device CAP REG 


Table 2-44 Device CAP REG ( Offset = 074h) 


Bits 


Name 


Reset Access type 


value 


Description 


2:0 


Max Payload Size Supported 


3'b011 RO 


0005: 128 Byte 
001b : 256 Byte 
010b : 512 Byte 
0115: 1024 Byte 


Others : reserved 


4:3 


Phantom Functions Supported 


2'b10 RO 


00b: No Phantom Functions 

O1b: The lowest bit in Function 
Number is used for Phantom Functions 
10b: The lower two digits of the 
Function Number are used for 
Phantom Functions 

11b: Function Number is all used for 
Phantom Functions 


Extended Tag Field Supported 1 


RO 


Ob: 5-bit Tag field supported 
1b: 8-bit Tag field supported 


Others reserved 


https: 
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000b : Maximum of 64 ns 
001b : Maximum of 128 ns 
010b : Maximum of 256 ns 
8:6 | Endpoint LOs Acceptable Latency 3'b011 RO oe um pst 
100b : Maximum of 1 us 
101b : Maximum of 2 us 
110b : Maximum of 4 us 
111b : No Limit 
000b : Maximum of 1 us 
001b : Maximum of 2 us 
010b : Maximum of 4 us 
11:9 Endpoint L1 Acceptable Latency 3’b111 RO о 
100b : Maximum of 16 us 
101b : Maximum of 32 us 
110b : Maximum of 64 us 
111b : NoLimit 
31:12 Reserved Ox1 RO Reserved 
(26) Device control REG 
Table 2-45 Device control REG ( Offset = 078h) 
Bits Name Reset | Access Description 
value | type 
0 Correctable Error 0 RO Used to control sending ERR_COR Messages 
Reporting enable 
Used to control sending ERR NONFATAL 
4 Non-Fatal error Reporting Enable " T Messages 
2 Fatal Error Reporting enable 0 RO Used to control sending ERR_FATAL Messages 
3 Unsupported Request 0 RO Signaling of Unsupported Requests 
Reporting enable 
4 Enable Relaxed Ordering 1 RO мара НА ARINE 
0: does not support Relaxed Ordering 
000b : 128 Byte 
001b : 256 Byte 
010b : 512 Byte 
7:5 Max Payload Size 3'bO RO SM e ye 
100b : 2048 Byte 
101b : 4096 Byte 
110b : Reserved 
111b : Reserved 
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А 1: 8bit Тар сап Бе used 
8 Extended Тар Field Enable 1 RO 


0: 8bit Tag cannot be used 


1: You can use Phantom Functions 


2 Phantom Functions enable p RO 0: Phantom Functions cannot be used 


1 : Allow AUX power 
10 AUX power PM Enable 0 RO 


0 : AUX not allowed power 


11 Enable no Snoop 0 RO шынық; 
0: Not allowed No Snoop 
000b : 128 Byte 

001b : 256 Byte 

010b : 512 Byte 

O11b : 1024 Byte 

100b : 2048 Byte 

101b : 4096 Byte 

110b : Reserved 


111b : Reserved 


14:12 Max_Read_Request_Size 3'b10 RO 


. 1:allow replies to CRS 
15 Bridge enable 0 RO 


0: Do not allow reply to CRS 


(27) Device Status 


Table 2-46 Device Status REG ( Offset = 07ah) 


Bits Name Reset | Access Description 
value | type 

0 Correctable Error Detected 0 RO | whenitis 1, it means that Correctable 
Errors are found 

1 Non-Fatal Error Detected 0 RO | whenitis 1, it means that a Non-Fatal 
Error is found 

2 Fatal error Detected 0 RO | whenitis 1, it means that a Fatal Error 
was found 

3 UR Detected 0 RO | whenitis 1, it means that 
Unsupported Request is found 

4 AUX power Detected 1 RO | whenitis 1, it means that AUX Power 
is required 

5 Transactions Pending 0 RO | When it is 1, it means that the CPL 


corresponding to the sent NP has not 
been received 
15:6 Reserved 0х0 RO | reserve 
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Table 2-47 Link CAP REG ( Offset = 07ch) 


Bits Name Resetvalue | Access type Description 
0001b : 2.5 GT/s 
0010b : 5.0 GT/s and 2.5 GT/s 


3:0 Supported link Speeds 4'b10 R/W 


Other: reserved 
000000b : Reserved 
000001b : x1 
000010b : x2 
000100b : x4 


9:4 Maximum Link Width 6'b100 R/W 


Others : Reserved 

00b : Reserved 

01b : LOs 

10b : Reserved 

11b : LOs and 11 

000b : Less than 64 ns 

001b : 64 ns to less than 128 ns 
010b : 128 ns to less than 256 ns 
011b : 256 ns to less than 512 ns 
100b : 512 ns to less than 1 us 
101b : 1 us to less than 2 us 

110b : 2 us-4 us 

111b: More than 4 us 

000b : Less than 1$ 

001b : 1 us to less than 2 us 


11:10 ASPM Support 2'b10 RO 


14:12 LOs Exit Latency 3'b111 RO 


010b : 2 us to less than 4 us 
O11b : 4 us to less than 8 us 
100b : 8 us to less than 16 us 
101b : 16 us to less than 32 us 
110b : 32 us-64 us 

111b : More than 64 us 

31:24 Port Number 0 RO Port Number 


17:15 L1 Exit Latency 3'b111 RO 
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Table 2-48 Link_Control REG ( Offset = 080h) 


Bits Name Reset |Access type Description 
value 
OOb : Disabled 
T ТИТЕ å BÓ 01b : LOs Entry Enabled 
10b : L1 Entry Enabled 
11b : LOs and L1 Entry Enabled 
2 Reserved 0 RO Reserved 
å ейін 0 ай 0b : 64 Byte 
1b : 128 Byte 
4 Link Disable 0 RO Reserved on Endpoints 
Retrain Link 0 RO Reserved for Endpoints 
Common Clock 1 : Common Reference Clock 
6 Configuration ы is 0 : Asynchronous Reference Clock 
When Set, this bit forces the transmission of 
7 Extended Synch 0 RO additional Ordered Sets when exiting the LOs state and 
when in the Recovery state 
Ob : Clock power management is disabled and device must 
hold CLKREQ# signal low. 
8 Ename cione Power 0 RO 1b : When this bit is Set, the device is permitted to use 
Management CLKREQH signal to power manage Link clock according to 
protocol defined in appropriate form factor specification. 
Hardware Autonomous When Set, this bit disables hardware from changing the Link 
š Width Disable u RO | width 
Link Bandwidth When Set, this bit disables hardware from changing the Link 
10 Management Interrupt 0 RO width 
Enable 
Link Autonomous When Set, this bit enables the generation of an interrupt to 
11 Bandwidth Interrupt 0 RO indicate that the Link Bandwidth Management Status 
enable bit has been Set. 
15:12 Reserved 0 RO Reserved 
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(30) Link Status REG 


Table 2-49 Link Status REG ( Offset = 082h) 


Chapter 2 IP Usage Guidelines 


Bits Name Reset | Access Description 
value type 
0001b : 2.5GT/s 
3:0 Current link Speed 4'b1 RO 0010b : 5.0GT/s 
Other: reserved 
000000b : Reserved 
000001b : x1 
000010b : x2 
9:4 Link Width 6'b1 ЭЖ 
0010006 : x8 
0011006 : x12 
010000b : x16 
100000b : x32 
11 Link training 0 RO 1 : LTSSM enter Cfg/Recovery state 
0 : LTSSM quit Cfg/Recovery state 
12 Slots Clock Cfg 1 RO 1: Use the reference clock provided by the platform 
0 : use independent clock 
13 DLL link active 0 RO 1: DLCMSM In DL Active state. 
0 : DLCMSM Not in DL Active state 
Link Bandwidth Management 
14 0 RO For Endpoints say the bit is reserved 
Status 
15 Link Autonomous 0 RO is 1 indicates that the rate or link width has been 
Bandwidth Status automatically modified 
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(31) Device CAP2 REG 


Table 2-50 Device CAP2 REG ( Offset = 094h) 
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Bits Name Reset | Access Description 
value type 
0000b : Completion Timeout programming not 
supported — the Function must implement a 
timeout value in the range 50 us to 50 ms. 
0001b : Range А 
Completion Timeout Ranges : 
3:0 НЕ R/W 0010b : Range B 
Supported 0011b : Ranges A and B 
0110b : Ranges B and C 
0111b : Ranges A, B, and С 
1110b : Ranges B, Cand D. 
1111b : Ranges A, B, C, and D 
4 Completion Timeout Disable 1 R/W When set to 1, the CPL timeout mechanism is 
Supported not used 
5 Reserved 0x0 RO reserve 
6 Atomic Op Routing Supported 0x0 RO 1 Support AtomicOp Routines 
0 : AtomicOp is not supported Routines 
32-bit Atomic Op Completer 1 : Support 32-bit Atomic Op Completer 
7 Ox1 RO . -hi ; 
Supported 0 : does not support 32-bit Atomic Op 
Completer 
64-bit Atomic Op Completer 1: Support 64-bit Atomic Op Completer 
8 Ox1 RO . bi i 
Supported 0 : does not support 64-bit Atomic Op 
Completer 
9 |128- bit CAS CompleterSupported 0x1 во» | орва 
0: unsupported 128-bit CAS Completer 
31:10 Reserved 0х4 ВО 
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(32) Device Control2 REG 
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Table 2-51 Device Control2 REG ( Offset = 098h) 


Bits Name Reset |Accesstype Description 
value 
0000b : 50 us to 50 ms 
0001b : 50 us to 100 us 
0010b : 1 ms to 10 ms 
0101b : 16 ms to 55 ms 
3:0 CPL Timeout Value 4'h0 RO 01105: 65 ms to 210 ms 
1001b : 260 ms to 900 ms 
1010b : 1s to 3.5s 
110106 : 4s to 135 
1110b : 17s to 64s 
4 CPL Timeout Disable 0 RO When set to 1, the CPL Timeout 
mechanism is not used 
5 ARI Forwarding enable 0 RO When set to 1, Enable ARI Forwarding 
6 Atomic Op Requester enable 0 RO When set to 1, allows sending requests for 
atomic operations 
8 IDOs request enable 0 RO When set to 1, allow IDO Request 
9 IDOs Completion enable 0 RO When set to 1, allow IDO Completion 
10 LTR Mechanism enable 0 RO When set to 1, the LTR mechanism is 
allowed 
14:11 Reserved 0x0 RO reserved 
15 End-End TLP Prefix Blocking 0 RO Orre One enabled 
1: Forwarding Blocked 


(33) Device Status2 REG 


Table 2-52 Device Status2 REG ( Offset = 09ah) 


https: 


Bits Name Reset value Access type Description 
15:0 Reserved 0 RO Reserved 
(34) Link CAP2 REG 
Table 2-53 Link CAP2 REG ( Offset = O9ch) 
Bits Name Reset value Access type Description 
31:0 Reserved 0x6 RO Reserved 
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(35) Link_Control2 REG 


Table 2-54 Link_Control2 REG(Offset = 0a0h) 
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Bits Name Reset |Access type Description 
value 
0001b : 2.5GT/s 
3:0 Target link Speed 0x2 R/W 0010b : 5GT/s 
Other: reserved 
4 Enter Compliance 0 RO 
When it is 1, it means that the Ре device 
cannot change the currently negotiated 
5 Hw. Auto Speed Disable 0 RO PCIe link width, unless it is to correct the 
wrong Lane in the PCle link 
6 Selectable De- emphasis 0 RO ВВ 
Ob : -6 ав 
When this signal is 1, the Modified 
10 Enter Modified Compliance 0 RO Compliance Pattern is sent when the 
LTSSM state machine is in Polling 
11 Compliance SOS 0 RO When this signal is 1, LTSSM sends SKP 
Ordered Sets 
12 Compliance De- emphasis 0 RO провів 
Ob : -6 dB 


(36) Link Status2 REG 


Table 2-55 Link Status2 REG ( Offset = 0a2h) 


Bits Name Reset |Access type Description 
value 
In the case of 5GT/s 
0 De-emphasis Level 1 RO ев 
0: -6dB 
Remains at 0 at 2.5GT/s 
15:1 Reserved 0x0 RO Reserved 


(37) MSI-X _CAP_List REG 


Table 2-56 MSI-X _CAP_List REG ( Offset = 0b0h) 


https: 


Bits Name Reset value Access type Description 

7:0 Capability ID 0x11 RO Capability ID 

15:8 Next Pointer 0x0 RO Next Capability Pointer 
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(38) Message Control REG 
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Table 2-57 Message Control REG ( Offset = ObOh) 


https: 


Bits Name Reset value) Access type Description 
System software reads this field to determine the 
10:0 Table size Ox80 RO MSI-X table Size N, which is encoded as N- 1. 
For example, a returned value of "00000000011" 
indicates a table size of 4. 
13:11 Reserved 0х0 RO Reserved 
1: All of the vectors associated with the function 
are masked, regardless of their per-vector Mask 
14 Function Mask 0x0 RO bit states. 
0: Each vector's Mask bit determines whether 
the vector is masked or not. 
15 MSI-X Enable охо RO Ee DERE МЕРА 
1: Enable MSI- X 
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(39) MSI-X Table Offset REG 
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Table 2-58 MSI-X Table Offset REG ( Offset = Ob4h) 


Bits Name Reset value | Access Description 
type 
Indicates which one of a function's Base Address 
registers, located beginning at 10h in Configuration 
Space, is used to map the function's MSI-X Table 
into Memory Space. 
BIR Value Base Address register 
0 10h 
2:0 Table BIR 0x2 RO 114h 
2 18h 
3 1Ch 
4 20h 
5 24h 
6 Reserved 
7 Reserved 
Used as an offset from the address contained by 
one of the function's Base Address registers to point 
31:3 Table Offset 0х0 RO to the base of the MSI-X Table. The lower 3 Table 
BIR bits are masked off (set to zero) by software to 
form a 32-bit QWORD-aligned offset. 


(40) MSI-X _PBA_Offset REG 


Table 2-59 MSI-X _PBA_Offset REG ( Offset = 0b8h) 


Bits 


Name 


Reset value 


Access 


type 


Description 


PBA BIR 


0x2 


RO 


Indicates which one of a function's Base Address 
registers, located beginning at 10h in Configuration 
Space, is used to map the function's MSI-X PBA into 
Memory Space. 

The PBA BIR value definitions are identical to those 
for the MSI-X Table BIR. 


PBA Offset 


0x800 


RO 


Used as an offset from the address contained by 
one of the function's Base Address registers to 

point to the base of the MSI-X PBA. The lower 3 PBA 
BIR bits are masked off (set to zero) by software to 
form a 32-bit QWORD-aligned offset. 
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(41) MSI-X _PBA_Offset REG 
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Table 2-60 MSI-X _PBA_Offset REG ( Offset = 0b8h) 


Bits Name Reset | Access Description 
value | type 
4:0 Reserved 0x0 RO reserve 
5 ECRC Generation Capable 0x0 RO | 1:The device is capable of generating ECRC Ability 
0 : Device does not have to generate ECRC Ability 
6 ECRC Generation enable 0x0 RO 1: Enable ECRC Generation 
0: Disable ECRC Generation 
7 ECRC check Capable 0x0 RO | 1:The device has Check ECRC Ability 
0 : The device does not have Check ECRC Ability 
8 ECRC check enable 0х0 ВО 1 : Enable ЕСВС check 
0: Disable ECRC check 
31:9 Reserved 0x0 RO reserve 


3. Shadow Register Introduction 


PCI Express Shadow Register 


НЕВЕНА БЕ 


BARO MASK REG 


0118 


ВАК1 MASK REG 
BAR2 MASK REG 019h 


(1) ВАВО MASK REG 


Table 2-61 BARO MASK REG ( Offset - O11h) 


Bits Name Reset value Access type Description 
0 BARO ENABLED 0х1 WO BARO enable 
31:1 BAR0_MASK 0x7fff_ffff WO BAR0 MASK 
(2) BAR1_MASK_REG 
Table 2-62 BAR1_MASK_REG ( Offset = 015h) 
Bits Name Reset value Access type Description 
0 BAR1 ENABLED 0х1 WO BAR1 enable 
31:1 BAR1_MASK 0x3f WO BAR1 MASK 
https://innek.ru Titan2 PCI Express IP Core 


77/ 90 


ОСИ ЕЙ: 


(2) ВАВ2 MASK REG 


Table 2-63 ВАВ2 MASK REG ( Offset = 019h) 
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Bits Name Reset value Access type Description 
0 BAR2 ENABLED 0x1 WO BAR2 enable 
31:1 BAR2_MASK 0x7fff_ffff WO BAR2 MASK 
(3)BAR3_MASK_REG 
Table 2-64 ВАВЗ MASK REG ( Offset = 01dh) 
Bits Name Reset value Access type Description 
0 BAR3 ENABLED Ox1 WO BAR3 enable 
31:1 BAR3_MASK 0x3f WO BAR3 MASK 
(4) BARA MASK REG 
Table 2-65 ВАВА MASK REG ( Offset = 021h) 
Bits Name Reset value Access type Description 
0 BAR4 ENABLED 0x1 WO BAR4 enable 
31:1 BAR4_MASK 0x3fff_ffff WO BAR4 MASK 
(5) BAR5_MASK_REG 
Table 2-66 BAR0_MASK_REG ( Offset = 025h) 
Bits Name Reset value Access type Description 
0 BAR5_ENABLED 0x1 WO BARS enable 
31:1 BARS_MASK Ox7f WO BARS MASK 
(6) EXP_ROM_BAR_MASK 
Table 2-67 EXP_ROM_BAR ( Offset = 031h) 
Bits Name Reset value Access type Description 
0 ROM_BAR_ENABLED Ox1 WO Expansion ROM Bar Mask Register Enabled 
31:1 ROM_MASK Ox7fff ffff WO Expansion ROM Mask 


4. Port Logic Register 


PCI Express Port Log Logic Registers 


Bred pa РЕ 


PORT LINK CTRL OFF 710h 
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(1) PORT_LI N K_CTRL_OFF 
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Table 2-68 PORT_LINK_CTRL_OFF ( Offset = 710h) 


Bits Name Reset value |Access type Description 
0 Reserved 0x0 RO Reserved 
1 SCRAMBLE DISABLE 0x0 R/W Scramble Disable 
15:2 Reserved 0x0 RO Reserved 
0x1 (X1) : x1 
21:16 LINK_CAPABLE 0x7 R/W 0x3 (X2) : x2 
Ох7 (X4) : x4 
31:22 Reserved 0x0 RO Reserved 
(2) GEN2_CTRL_OFF 
Table 2-69 GEN2_CTRL_OFF (Offset = 80ch) 
Access 
Bits Name Reset value "ne Description 
7:0 Reserved 0x0 RO Reserved 
0х1 : 1 lane 
0x2 : 2 lanes 
12:8 NUM OF LANES 0х4 кум | 0x3:3 lanes 
Ox4 : 4 lanes 
15:13 Reserved 0x0 RO Reserved 
16 AUTO_LANE_FLIP_CTRL_EN 0x1 R/W Enable Auto Flipping of the Lanes 
31:17 Reserved 0x0 RO Reserved 
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2.6.2 Root Port of PCI Express Root Complex Configuration Space Register 
Introduction 


1. Configuration space register introduction 


Table 2-70 PCI Express IP Downstream configuration space register 


PCI Express Configuration space 


16 | 15 о address 

Deviee I ШІ 
class Code 008h 

BIST Lat Timer бос 


Base Address Register 0 010h 


ЕЗ 


014h 


Base Address Register 1 
Secondary Subordinate Secondary Primary 
Latency Bus Bus Bus 


Timer Number Number Number 


Secondary Status I/O Limit ГО Base 01Ch 
Prefetchable Memory Limit Prefetchable Memory Base 024h 


Prefetchable Base Upper 32 Bits 028h 


Prefetchable Limit Upper 32 Bits 02Ch 


I/O Limit Upper 16 Bits I/O Base Upper 16 Bits 030h 


CapPtr 034h 


Reserved 


Expansion ROM Base Address 038h 


040h 


044h 
Reserved 


048h 


04Ch 


Next Cap 
MSI Control Cap ID 050h 
Pointer 


Message Address [31:0] 054h 


Message Address [63:32] 058h 


Mask Bits 060h 


Pending Bits 064h 


Reserved 068h 


Reserved 06Ch 
Next Cap 
Cap ID 070h 
Pointer 
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PCI Express Configuration Space 
oo I «e OD ЕИ 
Device Capabilities 074h 


Device Capabilities 2 094h 


Link Capabilities 2 
Reserved 


Table Offset 


PBA Offset 


Reserved 


Advanced error Capabilities and control Register 


2. Specific register configuration 


(1) Root Control REG 


Table 2-71 Root control REG ( Offset = 08ch) 


Bits Name inis Access type Description 
i 
value P 
3:0 Reserved 02h RO Reserved 
CRS Software Visibility 1: enables the root port to return Configuration 
4 0 RO Request Retry Status (CRS) Completion Status to 
Enable 
software. 

15:5 Reserved 0 RO Reserved 
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(2) Root Capabilities REG 
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Table 2-72 Root Capabilities REG ( Offset = 08eh) 


Bits Name 55, Access type Description 
value 
1: indicates that the Root Port is capable of 
0 CRS Software Visibility 0 RO returning Configuration Request Retry Status 
(CRS) Completion Status to software, 
15:1 Reserved 0 RO Reserved 


2.7 Instructions and Precautions 


2.7.1 BAR Size limit 


Due to the limitation of address bit width, BAR Size is limited as follows: 


The total size of 32-bit Bar cannot exceed AGB; 


The total size of 64-bit Bar cannot exceed 16EB; 


The sum of 32-bit Bar and 64-bit Bar cannot exceed 16EB. 
2.7.2 MSI-X limit 


When configuring MSI-X, since both Table Offset and PBA Offset are 29 bits, the configuration 
value cannot exceed Ox1FFF FFFF. 


2.7.3 Lane Reversal Instructions for use 


Lane Reversal is not recommended for X1 and X2, please consult FAE/AE if you need to use it. 


2.7.4 Description of HSST Lane 


See the table below for specific connections. 


https: 
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Table 2-73 HSST Lane connection relationship 


Device PCIE Lane HSST 
laneO Q3, LANE3 
lane1 Q3, LANE2 
lane2 Q3, LANE1 
lane3 Q3, LANEO 

шы lane4 Q4, LANE3 
lane5 Q4, LANE2 
lane6 Q4, LANE1 
lane7 O4, LANEO 
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Notice: 


The current IP will automatically adapt to the HSST resource according to the MAX LINK 
WIDTH configured on the interface. If you have any questions, please consult the FAE/AE. 


2.7.5 Msg Rcv interface detailed description 


The specific decoding of msg rcvd type is as follows. 


Table 2-74 msg rcvd type decoding 


Message msg rcvd type Description 


Cycle 1: Requester ID, Bus Number 

Cycle 2 : Requester ID, Device/Function Number 
Cycle 3: bits [7:0] of Snoop Latenc 

LTR MSG 1 и e š Å 
Cycle 4: bits [15:8] of Snoop Latency 
Cycle 5: bits [7:0] of No-Snoop Latency 


Cycle 6: bits [15:8] of No-Snoop Latency 


Cycle 1: Requester ID, Bus Number 
IDLE MSG 2 
Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
OBFF MSG 3 
Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
CPU ACTIVE MSG; 4 
Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
PM ACTIVE STATE NAK MSG 5 
Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
PM PME MSG 6 
Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
PM TURN OFF MSG 7 


Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
PME TO ACK 8 Cycle 2 : Requester ID, Device/Function Number 


Cycle 1: Requester ID, Bus Number 
ASSERT INTA MSG 9 
Cycle 2: Requester ID, Device/Function Number 
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Cycle 1: Requester ID, Bus Number 
ASSERT_INTB_MSG 10 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
ASSERT_INTC_MSG 11 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
ASSERT_INTD_MSG 12 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
DEASSERT_INTA_MSG 13 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
DEASSERT_INTB_MSG 14 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
DEASSERT_INTC_MSG 15 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
DEASSERT_INTD_MSG 16 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
ERR_COR_MSG 17 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
ERR_NONFATAL_MSG 18 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 
ERR_FATAL_MSG 19 

Cycle 2: Requester ID, Device/Function Number 

Cycle 1: Requester ID, Bus Number 

Cycle 2: Requester ID, Device/Function Number 

Cycle 3: bits [7:0] of payload 
SET_SLOT_POWER_MESG 20 

Cycle 4: bits [15:8] of payload 

Cycle 5: bits [23:16] of payload 

Cycle 6: bits [31:24] of payload 
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Cycle 1: Requester ID, Bus Number 

Cycle 2 : Requester ID, Device/Function Number 
Cycle 3: Vendor ID[7:0] 

Cycle 4: Vendor ID[15:8] 
VENDOR_DEFINED_0_MSG 21 Ifvendor defined 0 message has payload: 

Cycle 5: bits [7:0] of payload 

Cycle 6: bits [15:8] of payload 

Cycle 7: bits [23:16] of payload 

Cycle 8: bits [31:24] of payload 


Cycle 1: Requester ID, Bus Number 

Cycle 2 : Requester ID, Device/Function Number 
Cycle 3: Vendor ID[7:0] 

Cycle 4: Vendor ID[15:8] 
VENDOR_DEFINED_1_MSG 22 Ifvendor defined 0 message has payload: 

Cycle 5: bits [7:0] of payload 

Cycle 6: bits [15:8] of payload 

Cycle 7: bits [23:16] of payload 

Cycle 8: bits [31:24] of payload 


Cycle 1: Requester ID, bus Number 
UNLOCK_MSG 23 
Cycle 2 : Requester ID, Device/Function Number 


2.7.6 Resistance correction function description 


1. Turn off resistance correction function description: 
The resistance correction function is enabled by default in IP x8 mode; 


The IP x1, x2, x4 mode resistance calibration function is enabled but it does not take effect due 
to constraints. If you want to disable this function, you need to manually modify the following 
parameters in the «project path>/rtl/ips2t pcie soft phy Sversion.v file to FALSE: 


localparam CALIB EN =. "TRUE"; 


2. User added resistance calibration method description: 


When the user uses IP to instantiate the project, an Instance name tmplc.v file will be 
generated under the instantiation path. The user manually transplants the content into the project, 
connects the corresponding ports, and adds physical constraints to the .fdc file. 


Among them, the meaning of the Instance name tmplc.v port is as follows: 
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Table 2-75 Resistance Calibration Port Description 


Interface name Clock domain | Input / Description 
Output 
Resistance calibration module reset port, active high; 
P CFG RST HPLL async Input | . с | PME 
Reset is only valid during resistance calibration; 
Resistance calibration module clock port, connected to APB 
P CFG CLK HPLL clock Input : . 
configuration clock; 
p. calib en P CFG CLK HPLL Input | Resistance calibration module enable port, fixed to 1; 
Resistance calibration module completion indication signal 
. 1: Indicates that the resistance calibration is completed; 
p. calib done P CFG CLK HPLL | Output 
0: Indicates that the resistance calibration has not been 
completed; 
Notice: 


When instantiating resistance correction logic manually, special attention should be paid 
to the instantiated module name and version number. 


2.7.7 Simulation description 


The following macro definitions need to be added during IP simulation: 


e  PCle emulation acceleration macro: IPS2T РСЕ SPEEDUP SIM 


е  HSST simulation acceleration macro: IPS2T Н55Т SPEEDUP SIM 


2.7.8 AXI-Stream Interface and PCle TLP Correspondence Description 


1. Byte position description in TLP: 


Table 2-76 TLP Byte position description 


Packets TLP 

HeaderO pcie hdr byteO рсіе һаг byte1 рсіе һаг byte2 рсіе һаг byte3 

Header1 pcie hdr byte4 pcie hdr byte5 рсіе һаг byte6 pcie_hdr_byte7 

Header2 pcie_hdr_byte8 pcie_hdr_byte9 pcie_hdr_byte10 pcie_hdr_byte11 
Header3 pcie_hdr_byte12 pcie_hdr_byte13 pcie_hdr_byte14 pcie_hdr_byte15 
Data0 pcie data byteO pcie data byte1 pcie data byte2 pcie data byte3 
Data1 pcie data byte4 pcie data byte5 pcie data byte6 pcie data byte7 
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Data2 pcie_data_byte8 pcie_data_byte9 pcie data byte10 pcie data byte11 
€ pcie data byte pcie data byte pcie data byte pcie data byte 
atan 
«Ап» <4n+1> <4n+2> <4n+3> 


2. AXI-Stream Master0/AXI-Stream Slave and 4DW Header ТІР Correspondence 


Table 2-77 AXI-Stream Master0/AXI-Stream Slave with 4DW Header ТІР Correspondence 


AXI-Stream 
idth [255:224] | [223:192] | [191:160] | [159:128] | [127:96] | [95:64] | [63:32] | [31:0] 
wi 
D3 D2 D1 DO H3 H2 H1 HO 
D11 D10 D9 D8 D7 D6 D5 D4 
TLP 
Dn D<n-1> D<n-2> D<n-3> D<n-4> D<n-5> D<n-6> D<n-7> 


3. AXI-Stream Master0/AXI-Stream Slave and 3DW Header TLP Correspondence 


Table 2-78 AXI-Stream Master0/AXI-Stream Slave with 3DW Header TLP Correspondence 


AXI-St 
x: pipe [255:224] |[223:192] | [191:160] | [159:128] | [127:96] | [95:64] | [63:32] | [31:0] 
D3 D2 D1 DO X H2 H1 HO 
D11 D10 D9 D8 D7 D6 D5 D4 
TLP 
Dn D<n-1> D<n-2> D<n-3> D<n-4> D<n-5> | D <n-6> | D <n-7> 


4. AXI-Stream Master1 with 3DW Header TLP correspondence 


Table 2-79 AXI-Stream Master1 with 3DW Header TLP Correspondence 


AXI-St 
аб nun [255:224] |[223:192] | [191:160] | [159:128] | [127:96] | [95:64] | [63:3 | [31:0 
D4 D3 D2 D1 DO H2 H1 HO 
D12 D11 D10 D9 D8 D7 D6 D5 
TLP 
Dn D«n- 1» D«n- 2» D«n- 3» D«n-4» | D<n-5> | D<n-6> | D<n-7> 
Notice: 


1. The header position of the AXI-Stream Master1 interface is not necessarily located at the 
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DWO position due to the presence of discontinuities. The above figure is only a schematic 
diagram when the Header position is located at the DW0 position and there is no 
discontinuity; 


2. For details of the AXI-Stream Master1 interface discontinuity rules, see the chapter 
"2.5.4 2 AXI4-Stream Master1 Operation Timing"; 


3. The timing converted by the AXI-Stream Master1 interface through the 
ips2t_pcie_cpl_intf module in the reference design is consistent with the "correspondence 
between AXI-Stream Master0/AXI-Stream Slave and 3DW Header TLP" in the above figure. 


2.7.9 Legacy Interrupt Instructions 


Only one of INTA and INTB can be active at the same time. 


2.7.10 Description of AXI-Stream tuser interface and Function Number 


Function Number 0 always represents PF0, Function Number 1 always represents PF1, and VF 
Function Number is determined by referring to the following formula. 


Take the axis_slave*_tuser interface as an example: 


Function number = axis slave* tuser[5] + axis slave* tuser[1] * (First VF offset + 
axis slave* tuser[4:2]); 


2.7.11 PRBS Test Description 


e When using PMA PRBS test mode, PCle cannot work. 


e The PCIe link needs to be re-established after exiting the PMA PRBS test mode. 
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3.1 Reference Documentation 
[1] Pango Design Suite Quick Start Tutorial 
[2] Pango Design Suite User Guide 
[3] IP Compiler User Guide 
[4] Simulation User Guide 
[5] User Constraint Editor User Guide 
[6] Physical Constraint Editor User Guide 
[7] Route Constraint Editor User Guide 
[8] PCI Express®Base Specification Revision 3.0 
[9] PCI Local Bus Specification Revision 3.0 
[10] AMBA? 4 AXI4-Stream Protocol Version: 1.0 
[11] AMBA® APB Protocol Version: 2.0 


[12] PHY interface for the PCI Express™ Architecture Version 2.00 


3.2 Statement 
3.2.1 Copyright Notice 


The copyright of this document is owned by Shenzhen Ziguang Tongchuang Electronics Co., Ltd., 
and all rights are reserved. Without written permission, any company or individual shall not disclose, 
reprint or otherwise disclose or distribute any part of this document to third parties. Otherwise, the 
company will pursue its legal responsibility. 


3.2.2 Disclaimer 


1. This document only provides phased information, and the content contained in it may be 
updated at any time according to the actual situation of the product without prior notice. The 
company does not assume any legal responsibility for any direct or indirect losses caused by 
improper use of this document. 


2. This document is provided as is, without any warranty, including any warranty of 
merchantability, fitness for a particular purpose, or non-infringement, and any warranty mentioned 
elsewhere in any proposal, specification, or sample. No license, express or implied, to any intellectual 
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Chapter 4. Contact us 


Контакты для технических и коммерческих вопросов 
ООО «Инэк» 
г. Санкт-Петербург, ул. Яблочкова, д. 20, литер A, оф. 504 
contact@innek.ru 
+7 (812) 200-40-37 


Комментарии и предложения по переводу пишите Ha почту 
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